
6/17/2008                                                HDEOCP Minutes                                      Page 1 of 3 

HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL 
OF 

ASTM D02.B0.02 
June 17, 2008 

Hyatt Regency Vancouver – Vancouver, British Columbia 
 

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.  Form Bio Compatibility Bench Test and Oil Analysis Test Task Forces      Joe Franklin 
 
 

MINUTES 
1.0 Call to order 

1.1 The Heavy Duty Engine Oil Classification Panel (HDEOCP) was called to order by 
Chairman Jim McGeehan at 10:30 a.m. on Tuesday, June 17, 2008, in the Plaza B Room of 
the Hyatt Regency Vancouver, Vancouver, British Columbia.   

1.2 There were 14 members present and 53 guests present.  The attendance list is shown as 
Attachment 2. 

 
2.0 Agenda 

2.1 The agenda was reviewed.  A status report for the 6V92TA test was added to the agenda. 
(included as Attachment 1)  

 
3.0 Minutes 

3.1 The minutes from December 4, 2007 were approved as written. 
 
4.0 Membership 
 

4.1 There were 2 membership changes:  Brad Carter replaces Bill Kleiser at Oronite.  Dave 
Duncan replaced Lew Williams for Lubrizol.  See Attachment 3. 

 
5.0 Bio Diesel Testing Report 

5.1 Dave Stehouwer presented the results of the B20 tests that the EMA and the NBB 
sponsored.  See Attachment 4.  The tests conducted were: Mack T-12, Caterpillar C13, and 
Cummins ISB. 

5.2 The C13 had 2 cold stuck second rings.  That may not be ordinary and will need to be 
monitored. 

5.3 The T12 test had the Stage 2 fuel flow setpoint raised to keep the engine load and resulting 
cylinder pressure equivalent to PC-10 fueled tests.  The EOT Lead and 250 – 300 hour lead 
were severe outside of the reference acceptance bands. 

5.4 In all 3 tests, the TAN increase was higher for the B20 runs than historical, but the TBN 
stayed about the same.  The wear data were all within acceptable limits.  The T12 had 
higher oxidation and lead corrosion.  Non-rated sludge parts appeared clean and free of 
sludge.  High fuel dilution conditions were not represented in this testing. 
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5.5 The T-12 upper rod bearing weight loss data was not included.  It will be made available.  
The GC fuel dilution measurement was less than 0.10%; effectively zero.  There are no 
standardized, diesel lubricant tests that yield fuel dilution.  There are driving cycles that 
would yield fuel dilution.  Other non-standard testing has been performed where fuel has 
been added to the crankcase. 

5.6 The NBB and the EMA will meet to discuss options for further testing.  Additional testing will 
be prioritized.   

 
6.0 EMA Summary of the Bio Tests 

6.1 Greg Shank presented EMA’s thoughts on the bio tests.  See Attachment 5a.  The T-12 
result correlates very well with field data on other manufacturer’s engines.  The lead in the 
oil may suggest a drain interval reduction.  At B100, piston deposits are higher.  The higher 
TAN is indicative of something changing chemically.  Post injection testing or bio spiking of 
the engine oil are areas for further investigation. 

6.2 The EMA recommendations are: Form a Bio Compatibility Bench Test Task Force to look at 
Oxidation, TAN, Corrosion, Fuel Dilution and an Oil Analysis Test Development Task Force 
Methods – Bio – Used Oil Analysis.  Greg’s recommendation is for Joe Franklin to chair 
both task forces.  Joe prefers to send an email to solicit members.  A bench test is the 
quickest way to verify the effects.  A modified engine test would be considered a new 
engine test. 

 
7.0 EMA Report 

7.1 Greg continued with the EMA report.  See Attachment 5b.  No CJ-4 field data has been 
submitted to the EMA.  Currently, the chemical limits are OK, even for 2010.  Additional 
Performance Requirements Considered: Oxidation is still a concern.  The EMA would like to 
see CJ-4 oils runs in the ROBO.  Sump temps are rising.  TBN depletion slope is different.  
Shear stability is unacceptable at lower soot or in today’s engines.  Aeration control: the test 
may not discriminate as well as it had in the past.  Turbo deposits:  Experience with CCV is 
increasing.  Still looking at Turbo Deposit test development in Europe.  Fuel Economy is a 
big issue, not willing to reduce HTHS below 3.5.  Suggest forming a task group and bring 
data to the group.  The shear stability shows that the oils fall out of grade, but no wear 
issues to date.  The EMA will still review test redundancy for the next category.  When it 
was first investigated, there were too many new variables.   

7.2 ACEA E9 will include the T-11 in place of the T-8. 
7.3 Turbo Deposit Test will not be available for the ACEA E9 category. 

 
8.0 HDMO oil category 

8.1 Steve Kennedy reviewed API action on older categories.  See Attachment 6.  CF-4 expires 
in July 2008.  A ballot will be issued to terminate licensing CG-4 and promote CH-4.  The 
long term viability of CF is being considered.  EMA recommends terminating CF licenses.  
No consensus in API LC; DEOAP to evaluate options.  CF is tied to some other products.  
EMA supports CF-2, but test availability may drive action.  The Surveillance Panel has 
targeted to have a long term plan by December ASTM.  One possibility is to separate CF-2 
from the MIL spec. 

 
9.0 6V92 availability 

9.1 Patrick Lai discussed the status of the 6V92TA 2 cycle diesel engine test.  See attachment 
7.  There has only been one test stand at one test laboratory with very little activity.  A 
business decision has been made to remove that stand.  If an announcement of another 
stand becoming available, then the category could be in a “provisional” status.  Confirmed 
long term unavailability would make CF-2 obsolete.  This test is needed for the MIL spec.  
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Additionally, there is a corporate test sponsor change from DDC to MTU.  Some 
laboratories are considering establishment of a test stand, but this will take a few months. 

9.2 Currently, the 6V92TA is temporarily unavailable.  There are no physical constraints to 
conduct the test procedure.  The API stated that if there is no resolution by December, the 
API will have to ask for a letter from ASTM to cease licensing. 

 
10.0 Next meetings 

10.1 The next meeting will be at the call of the chairman. 
 
11.0 The meeting was adjourned at 11:45 am. 



Tentative Agenda 
ASTMSECTION D.02.BO.02 

HEAVY-DUTY ENGINE OIL CLASSIFICATION PANELS 
  

Hyatt Regency Vancouver 
  June 17th 2008 

10:00 am--12:00 noon 
 

Chairman/ Secretary:   Jim Mc Geehan/Jim Moritz 
Purpose:     Support API HDMO categories 
       

Desired Outcomes:   Preparing for 2010-2012 Oil Categories  
       

 TOPIC  PROCESS WHO  TIME 

Agenda Review • Desired Outcomes & Agenda  Group  10:00-10:05 

Minutes Approval • December 4, 2007 Group 10:05-10:10 

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

EMA Report  • Biodiesel test results:  Mack T-12; 
Caterpillar C13 and Cummins 
ISB 

• Fuel Economy Oils 

• Turbo-Deposit Test 

• ACEA  E9: Mack T-11 or T-8 

• Excepted  impact of SCR system 
on lubricants and implications for 
future  

• Discussion 

David Stehouwer 

Greg Shank 

10:15:-11:15 

API report • HDMO oil category up-date Steve Kennedy 11:15-11:45 

API CF-2 • Status of 6V92 test  Patrick Lai 11:45-12:00 

New or Old business  Group 12:00-12:15 
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HDEOCP Attendance List
June 17, 2008

Abi-Akar, Hind
Caterpillar Inc.
Bldg. H2000
Old Galena Rd., Rt 29
P.O. Box 4000
Mossville, IL  61552-2000 USA
PH: 309-578-9553,  FAX: 309-578-3653
abi-akar_hind@cat.com

Ansari, Matthew
Chevron Lubricants
100 Chevron Way
Richmond, CA  94801 USA
PH: ,  FAX:
ansa@chevron.com

Arcy, Dan
Shell Global Solutions
3333 Highway 6 South
Houston, TX  77082 USA
PH: 281-544-6586,  FAX:
dan.arcy@shell.com

Baker, Charles L.
ExxonMobil R&E
P.O. Box 480
Paulsboro, NJ  08066 USA
PH: ,  FAX:
charles.l.baker@exxonmobil.com

Barajas, Anthony
Southwest Research Institute
PO Drawer 28510
San Antonio, TX  78228-0510 USA
PH: 210-522-2997,  FAX: 210-684-7523
anthony.barajas@swri.org

Bates, Terry
Manesty Consultant Ltd.
50 Tower Road North
Heswall, Wirral UK CH60 6RS UK
PH: 44-151-348-4084,  FAX: 44-151-348-
4084
batesterry@aol.com

Belay, Mesfin
Detroit Diesel Corp.
13400 W. Outer Dr., K15
Detroit, MI  48239-4001 USA
PH: 313-592-5970,  FAX: 313-592-5952
mesfin.belay@detroitdiesel.com

Bowden, Dwight
OH Technologies, Inc.
P.O. Box 5039
Mentor, OH  440615039 USA
PH: 440-354-7007,  FAX:
dhbowden@ohtech.com

Bowman, Lyle
,
PH: ,  FAX:

Buscher III, William A.
Southwest Research Institute
6220 Culebra Road
San Antonio, TX  78228 USA
PH: 210-522-6802,  FAX:
wbuscher@swri.edu
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HDEOCP Attendance List
June 17, 2008

Calcut, Brent
Detroit Diesel Corp.
13400 Outer Drive, West
Detroit, MI  48239-4001 USA
PH: 313-592-5429,  FAX: 313-592-5906
brent.calcut@detroitdiesel.com

Carter, Brad
Chevron Oronite
4502 Centerview Dr. Suite 210
San Antonio, TX  78228 USA
PH: 210-731-5603,  FAX:
bcgw@chevron.com

Carter, James E.
Haltermann Products
1201 South Sheldon Rd.
Channelview, TX  77530-0429 USA
PH: 517-347-4947,  FAX: 517-347-1024
jecarter@jhaltermann.com

Castanien, Chris
The Lubrizol Corporation
29400 Lakeland Blvd
Wickliffe, OH  44092-2298 USA
PH: 440-347-2973,  FAX: 440-944-8112
chris.castanien@lubrizol.com

Chasan, David
CIBA
540 White Plains Rd
Tarrytown, NY  10591 USA
PH: 914-785-2846,  FAX:
david.chasan@ciba.com

Chiu, Gordon
Phase PSL Instruments
Richmond, BC   Canada
PH: ,  FAX:
g.chiu@phasepsl.com

DeBaun, Heather J.
Navistar, Inc.
10400 West North Ave.
Melrose Park, IL  60160 USA
PH: 708-865-3788,  FAX: 708-216-0680
heather.debaun@navistar.com

Devlin, Cathy C.
Afton Chemical Co.
500 Spring St.
Richmond, VA  23219 USA
PH: 804-788-6316,  FAX: 804-788-6388
cathy.devlin@aftonchemical.com

Dietzmann, Harry E.
Southwest Research Institute
PO Drawer 28510
San Antonio, TX  78228-0510 USA
PH: 210-522-2647,  FAX: 210-522-3658
harry.dietzmann@swri.org

Dragert, David
Petro-Canada Lubricants
2489 N. Sheridan Way
Mississauga, ON  L5K-1A8 Canada
PH: 905-804-4692,  FAX: 905-804-4738
dragert@petro-canada.ca
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HDEOCP Attendance List
June 17, 2008

Duncan, Dave
The Lubrizol Corporation
29400 Lakeland Blvd
Wickliffe, OH  44092 USA
PH: 440-347-2018,  FAX: 440-347-1733
david.duncan@lubrizol.com

Ferrick, Kevin
API
1220 L Street, NW
Washington, DC  20005 USA
PH: 202-682-8233,  FAX:
ferrick@api.org

Fetterman, G. Pat
Infineum
1900 E. Linden Ave.
Linden, NJ  07036 USA
PH: 908-474-3099,  FAX: 908-474-3363
pat.fetterman@infineum.com

Franklin, Joseph M.
Intertek Automotive Research
5404 Bandera Road
San Antonio, TX  78238 USA
PH: 210-523-4671,  FAX: 210-681-8300
joe.franklin@intertek.com

Gatto, Vince
Albermarle Corporation
,
PH: ,  FAX:
vince_gatto@albermarle.com

Gault, Roger
EMA
2 North LaSalle St.
Suite 2200
Chicago, IL  60602 USA
PH: 312-827-8742,  FAX:
rgault@emamail.org

Girard, Luc
Petro-Canada
2310 Lakeshore Blvd
Mississauga, ON  LSJ 1K2 Canada
PH: ,  FAX:
lgirard@petro-canada.ca

Goldblatt, Irwin
BP Lubricants
1500 Valley Road
Wayne, NJ  07470 USA
PH: 732-572-1712,  FAX:
irwin.goldblatt@bp.com

Goodrich, Barb
John Deere
P.O. Box 8000
Waterloo, IA  50704-8000 USA
PH: 319-292-8007,  FAX:
GoodrichBarbaraE@JohnDeere.com

Gropp, Jerry
The Lubrizol Corporation
29400 Lakeland Blvd
Wickliffe, OH  44092 USA
PH: 440-347-1223,  FAX:
jerry.gropp@lubrizol.com
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HDEOCP Attendance List
June 17, 2008

Herzog, Steven
Evonik, Inc.
723 Electronic Dr.
Horsham, PA  19044-2228 USA
PH: 215-706-5817,  FAX: 215-706-5801
steven.herzog@evonik.com

Hess, Brian
Rohmax
723 Electronic Drive
Horsham, PA  19044 USA
PH: ,  FAX:
brian.hess@evonik.com

Hope, Ken
ChevronPhillips Chemical Co.
1862 Kingwood Dr.
Kingwood, TX  77339 USA
PH: 281-359-6519,  FAX:
hopekd@cpchem.com

Howell, Steve
Marc-IV Consulting
16200 Northridge Drive
Kearney, MO  64060 USA
PH: 816-635-5772,  FAX:
showell@marciv.com

Katinas, Jade
Caterpillar Inc.
Bldg H2000
Old Galena Rd
Mossville, IL  61552 USA
PH: 309-578-9096,  FAX:
katinas_jade@cat.com

Kennedy, Steve
ExxonMobil R&E
600 Billingsport Rd.
Paulsboro, NJ  08066 USA
PH: 856-224-2432,  FAX: 856-224-3613
steven.kennedy@exxonmobil.com

Kleiser, Bill
Chevron Oronite
100 Chevron Way
Richmond, CA  94802 USA
PH: 510-242-3027,  FAX: 510-242-3173
wmkl@chevron.com

Kozminski, Michael
American Refining Group
77 North Kendall Ave.
Bradford, PA  16701 USA
PH: 814-368-8742,  FAX:
mkozminski@amref.com

Lai, Patrick K.
Imperial Oil
453 Christina St., S
Sarnia, ON  N7T 8C8 Canada
PH: 519-339-5611,  FAX: 519-339-5866
patrick.k.lai@esso.ca

Linden, Jim
GM R&D
30500 Mound Rd.
M/C 480-106-160
Warren, MI  48092 USA
PH: 586-986-1888,  FAX: 586-986-2094
james.l.linden@gm.com
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HDEOCP Attendance List
June 17, 2008

Martinez, Jo
Chevron Oronite
,
PH: ,  FAX:
jogm@chevron.com

McGeehan, Jim A.
Chevron Global Lubricants
100 Chevron Way
Richmond, CA  94802 USA
PH: 510-242-2268,  FAX: 510-242-3758
jiam@chevron.com

Migdal, Cyril
Chemtura Corporation
199 Benson Rd
Middlebury, CT  06749 USA
PH: 203-593-2532,  FAX:
cyril.migdal@chemtura.com

Moritz, Jim
Intertek Automotive Research
5404 Bandera Road
San Antonio, TX  78238 USA
PH: 210-523-4601,  FAX: 210-684-6074
jim.moritz@intertek.com

Mulqueen, Gerard
Chemtura
199 Benson Rd
Middlebury, CT  06749 USA
PH: ,  FAX:
gerard.mulqueen@chemtura.com

Nann, Norbert
Nann Consultants Inc.
59 Edgehill Drive
Wappinger Falls, NY  12590 USA
PH: 845-297-4333,  FAX: 845-297-4333
norbnann1@aol.com

Olree, Robert
GM Powertrain
823 Joslyn Rd.
Pontiac, MI  48340-2920 USA
PH: 248-417-8494,  FAX:
robert.olree@gm.com

Parsons, Gary
Chevron Oronite
100 Chevron Way, 60-1216
Richmond, CA  94802 USA
PH: 510-242-1026,  FAX:
gmpa@chevron.com

Passut, Charles A.
Afton Chemical Co.
500 Spring St.
P.O. Box 2158
Richmond, VA  23218-6388 USA
PH: 804-788-6372,  FAX: 804-788-6388
charlie.passut@aftonchemical.com

Patrick, Richard
CITGO Petroleum
4500 S 129th E Ave
Tulsa, OK  74134 USA
PH: 918-495-5907,  FAX:
rpatri1@citgo.com
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HDEOCP Attendance List
June 17, 2008

Raley, Greg
Motiva Enterprises, LLC
910 Louisiana St., Suite 2516B
Houston, TX  77002 USA
PH: 713-241-6086,  FAX:
gregory.raley@motivaent.com

Romano, Ron
Ford Motor Co.
Room 410
1800 Fairlane Dr.
Allen Park, MI  48101 USA
PH: 313-845-4068,  FAX:
rromano@ford.com

Romaszewski, Ray
Evonik Rohmax
723 Electronic Drive
Horsham, PA  19044 USA
PH: ,  FAX:
raymond.romaszewski@evonik.com

Rose, Aidan
Rohmax
723 Electronic Drive
Horsham, PA  19044 USA
PH: ,  FAX:

Rosenbaum, John
Chevron Global Lubricants
100 Chevron Way
Richmond, CA  94802-0627 USA
PH: 510-242-5673,  FAX: 510-242-3758
rosj@chevron.com

Selby, Keith
Shell Global Solutions
Westhollow Technical Center
Houston, TX  77082 USA
PH: 281-544-8645,  FAX:
keith.selby@shell.com

Shank, Greg L.
Volvo Powertrain
13302 Pennsylvania Ave.
Hagerstown, MD  21742-2693 USA
PH: 301-790-5817,  FAX: 301-790-5815
greg.shank@volvo.com

Smith, Clinton
Imperial Oil
5694-4 Hwy 7 East, Suite 361
Markham, ON  L3P 1B4 Canada
PH: 905-471-6392,  FAX:
clint.r.smith@exxonmobil.com

Smith, David
API
3 Tanglewood Ct
Ridgefield, CT  06877 USA
PH: 203-894-8242,  FAX:
dbsmith727@aol.com

Smith, Thom
Ashland Consumer Marketing
P.O. Box 14000
Lexington, KY  40512-4000 USA
PH: 859-357-2766,  FAX: 859-357-2255
trsmith@ashland.com
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HDEOCP Attendance List
June 17, 2008

Smrdel, Don
The Lubrizol Corporation
29400 Lakeland Blvd
Wickliffe, OH  44092 USA
PH: ,  FAX:
donald.smrdel@lubrizol.com

Stehouwer, David M.
Stehouwer Technical Sevices
4963 W. Harvard Ct.
Columbus, IN  47203 USA
PH: 812-378-9825,  FAX:
dmstehouwer@comcast.net

Stockwell, Robert T.
ConocoPhillips
4573 RW 1000 South Pine
Ponca City, OK  74602 USA
PH: 580-767-6894,  FAX: 580-767-4534
robert.t.stockwell@conocophillips.com

Von Lukawiecki, Stefan
Safety-Kleen
Breslau, ON   Canada
PH: ,  FAX:
stefan.lukawiecki@safety-kleen.com

Weber, Ben
Southwest Research Institute
,    USA
PH: 210-522-5911,  FAX:
ben.weber@swri.org

Yam, Chen
Sinopec Ripp
,
PH: ,  FAX:
chen.yam@ripp-sinopec.com

Zalar, John
ASTM - TMC
,    USA
PH: 412-365-1005,  FAX:
jlz@astmtmc.cmu.edu
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06/12/03      G030494-ASTM Membership       Mc Geehan             1

Voting Members of ASTM HDEOCPVoting Members of ASTM HDEOCP
 

 

 Oil and Additive Companies OEMs 
1 Jim A. Mc Geehan – ChevronTexaco Greg Shank – Volvo Power Train  

2 Steve Kennedy - ExxonMobil Shawn Whitacre - Cummins Inc. 

3 Dan Arcy - Shell Mesfin Belay - Detroit Diesel  

4 Steve Goodier - Castrol Hind Abi-Akar - Caterpillar Inc. 

5 Vic Kersey - Ashland Heather DeBaun - International 

6 Scott Harold - CIBA Ken Chao - John Deere 

7 Steven Herzog - RohMax Bob Olree - GM Powertrain 

8 Cathy Devlin - Afton  

9 Brad Carter - Oronite   

10 Dave Duncan - Lubrizol  

11 Pat Fetterman - Infineum U.S.A.  

12 David Taber,-ConocoPhillips  

13   

14   
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Engine Tests for B20 Effects Engine Tests for B20 Effects 
on Lube Performanceon Lube Performance

D M StehouwerD M Stehouwer
forfor

ASTM HDEOCP  ASTM HDEOCP  
ReviewReview

June 2008June 2008
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June 2008June 2008 National Biodiesel Board

Engine Lube Tests with BEngine Lube Tests with B--2020

Objective: To determine if there are any Objective: To determine if there are any 
effects on lubricant performance from the effects on lubricant performance from the 
use of Buse of B--20 fuel20 fuel
Plan:  Run standard engine tests with BPlan:  Run standard engine tests with B--20 20 
using reference oils to compare lube using reference oils to compare lube 
performance with # 2 dieselperformance with # 2 diesel
–– Does NOT cover high fuel dilution conditionsDoes NOT cover high fuel dilution conditions
Fuel: BFuel: B--20 blended from PC20 blended from PC--10 fuel and B10 fuel and B--
100 meeting D 6751100 meeting D 6751
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June 2008June 2008 National Biodiesel Board

Engine Tests for BEngine Tests for B--20 Evaluation20 Evaluation
ISB, C13, TISB, C13, T--12 cover critical lube performance measures12 cover critical lube performance measures
None of the standard tests cover high fuel dilution conditionsNone of the standard tests cover high fuel dilution conditions

Cummins Cummins GM Cat Cat Mack Mack Gasoline Navistar
Performance ISM ISB 6.5L C13 1N T-12 T-11(A) IIIG / IIIF 7.3L
Valve Train Wear X X X
Liner Wear X
Ring Wear X X
Bearing Corrosion X
Oxidation X X
Oil Consumption X X X
Iron Piston Deposits X
Aluminum Piston 
Deposits X
Soot Viscosity Increase X
Sludge X
Filter Plugging X
Aeration X
Low Temp Pump @ 
5.2% Soot X
Performance areas covered in B-20 testing

API CJ-4 Engine Test and Performance Criteria

“API CJ-4: Diesel Oil Category for Both Legacy Engines and Low Emission Engines Using Diesel Particulate Filters” James 

A McGeehan, et.al. SAE 2006-01-3439 SAE 2006 Transactions Journal of Fuels and Lubricants. 
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June 2008June 2008 National Biodiesel Board

Engine Tests for B20 EffectsEngine Tests for B20 Effects
Cummins ISBCummins ISB

EngineEngine
–– Cummins Cummins ‘‘04 ISB 5.9L, EGR 04 ISB 5.9L, EGR 

with VG Turbo, 300 with VG Turbo, 300 bhpbhp @ @ 
2600 rpm2600 rpm

Test CycleTest Cycle
–– 100 hr retarded timing100 hr retarded timing
–– 3.0 3.0 –– 3.5% soot window3.5% soot window
–– 250 hr cycle from low idle to 250 hr cycle from low idle to 

rated to peak torquerated to peak torque
Wear ParametersWear Parameters
–– Rotating Tappet Wt Loss, mgRotating Tappet Wt Loss, mg
–– Cam Nose Wear, umCam Nose Wear, um

“API CJ-4: The Most Robust Diesel Engine Oil Category for All Engines” J. A. McGeehan, Lubrication Magazine, 
http://www.lubricantsuniversity.com/images/stories/LubricationMagazine_March2008_LoRes.pdf
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June 2008June 2008 National Biodiesel Board

Engine Tests for B20 EffectsEngine Tests for B20 Effects
Cat C13Cat C13

EngineEngine
–– Cat CCat C--13, 12.5L ACERT, Twin 13, 12.5L ACERT, Twin 

Turbo Turbo ’’04, 430 04, 430 bhpbhp @ 1800 @ 1800 
rpmrpm

Test CycleTest Cycle
–– Constant 1800 rpm@ 430 Constant 1800 rpm@ 430 bhpbhp

for 500 hrfor 500 hr
–– Fuel rate: 159 lb/hrFuel rate: 159 lb/hr
–– Oil temp: 98 Oil temp: 98 ooCC
–– Low Soot: ~ 2%Low Soot: ~ 2%

Control ParametersControl Parameters
–– Oil Consumption IncreaseOil Consumption Increase
–– Top Land CarbonTop Land Carbon
–– Top Grove CarbonTop Grove Carbon
–– 22ndnd Ring Top Face CarbonRing Top Face Carbon

“API CJ-4: The Most Robust Diesel Engine Oil Category for All Engines” J. A. McGeehan, Lubrication Magazine, 
http://www.lubricantsuniversity.com/images/stories/LubricationMagazine_March2008_LoRes.pdf

Attachment 4; Page 5 of 43



June 2008June 2008 National Biodiesel Board

Engine Tests for B20 EffectsEngine Tests for B20 Effects
Mack TMack T--1212

EngineEngine
–– EE--Tech V, 12L, Cooled EGR, VG Tech V, 12L, Cooled EGR, VG 

TurboTurbo
Test CycleTest Cycle

–– 100 hr retarded timing100 hr retarded timing
–– 35% cooled EGR@ 1800 rpm35% cooled EGR@ 1800 rpm
–– Soot target 4.3%Soot target 4.3%
–– 200 hr @ peak torque, 1200rpm200 hr @ peak torque, 1200rpm
–– 15% EGR15% EGR
–– Oil temp: 116 Oil temp: 116 ooC gallery 127 C gallery 127 ooC C 

sumpsump
–– EOT Soot 6%EOT Soot 6%

Control ParametersControl Parameters
–– Ring wt loss, mgRing wt loss, mg
–– Liner step wear, umLiner step wear, um
–– EOT Lead and Delta LeadEOT Lead and Delta Lead

“API CJ-4: The Most Robust Diesel Engine Oil Category for All Engines” J. A. McGeehan, Lubrication Magazine, 
http://www.lubricantsuniversity.com/images/stories/LubricationMagazine_March2008_LoRes.pdf
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June 2008June 2008 National Biodiesel Board

Engine Tests for B20 EffectsEngine Tests for B20 Effects
Mack TMack T--1212

Mack TMack T--12 Parts (Cont12 Parts (Cont’’d)d)
Control ParametersControl Parameters

–– Ring wt loss, mgRing wt loss, mg
–– Liner step wear, umLiner step wear, um
–– EOT Lead and Delta LeadEOT Lead and Delta Lead

Bearing CorrosionBearing Corrosion
–– Bearings not ratedBearings not rated
–– Oxidative corrosionOxidative corrosion
–– Measured by used oil leadMeasured by used oil lead
–– Sensitive to acids, oil temperature Sensitive to acids, oil temperature 

and oxidationand oxidation

“API CJ-4: The Most Robust Diesel Engine Oil Category for All Engines” J. A. McGeehan, Lubrication Magazine, 
http://www.lubricantsuniversity.com/images/stories/LubricationMagazine_March2008_LoRes.pdf
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BB--20 Blend Meets EMA Fuel Spec.20 Blend Meets EMA Fuel Spec.
B-20

Blend 
69
0

333
2.56

0

9
1A
47
-14

0.09
190
0.17

0.0001

0
0

19

10.3
Specfic Gravity 0.842 0.857
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ISB Operational DataISB Operational Data

Stage 1: Control to hit soot windowStage 1: Control to hit soot window
–– ““More retard in timing than PCMore retard in timing than PC--10 fuel10 fuel””

Statistically insignificant anecdotal commentStatistically insignificant anecdotal comment

Stage 2: Control to throttle position to Stage 2: Control to throttle position to 
match cyclematch cycle
–– Load is within observed bandLoad is within observed band
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ISB Test CycleISB Test Cycle
Intertek ISB Cycle
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ISB Operational DataISB Operational Data
Fuel Flow Load

ISB: Intertek Operational Data
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Test Results PresentationTest Results Presentation
For each test there are two plotsFor each test there are two plots
Actual test results of control parametersActual test results of control parameters
–– Blue bars show TMC Acceptance LevelsBlue bars show TMC Acceptance Levels
–– Yellow triangles show Intertek reference runsYellow triangles show Intertek reference runs
–– Red diamond is the B20 runRed diamond is the B20 run

Normalized data shown as a range expressed Normalized data shown as a range expressed 
as # of Standard Deviations from the meanas # of Standard Deviations from the mean
–– Blue bars show TMC Acceptance LevelsBlue bars show TMC Acceptance Levels
–– Yellow triangles show Intertek reference runsYellow triangles show Intertek reference runs
–– Red diamond is the B20 runRed diamond is the B20 run
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ISB Engine Data with B 20ISB Engine Data with B 20
ISB Wear Data
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ISB Used Oil AnalysisISB Used Oil Analysis
BB--20 test vs. recent 831 reference data20 test vs. recent 831 reference data
–– TBN Loss within rangeTBN Loss within range
–– TAN Increase just above rangeTAN Increase just above range
–– PB Corrosion is not an issue in this testPB Corrosion is not an issue in this test
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ISB Used Oil AnalysisISB Used Oil Analysis
BB--20 test vs. recent 831 reference20 test vs. recent 831 reference
–– Viscosity @ 100 C higher @ EOTViscosity @ 100 C higher @ EOT
–– No samples showed measurable fuel dilution by GCNo samples showed measurable fuel dilution by GC

ISB Used Oil Viscosity
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ISB Used Oil AnalysisISB Used Oil Analysis
BB--20 test 20 test vsvs recent 831 referencerecent 831 reference
–– Timing adjusted to hit soot windowTiming adjusted to hit soot window
–– Fe wear is comparableFe wear is comparable
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CC--13 Operational Data13 Operational Data
Fuel flow set @ 1200 gm / minFuel flow set @ 1200 gm / min

Load falls within the band for Load falls within the band for 
all testsall tests

C-13 Operational Data
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C13 Engine Data with BC13 Engine Data with B--2020
Cat C13 Engine Data 

0

10

20

30

40

50

60

Top Grove Carbon,
demerits

Top Land Carbon,
demerits

2nd Ring Top Carbon,
demerits

Oil Cons Delta, G/Hr

Acceptance below mean Acceptance above mean
Intertek B20

Attachment 4; Page 18 of 43



June 2008June 2008 National Biodiesel Board

C13 Statistical Data with BC13 Statistical Data with B--2020
Cat C13 Std Dev from Mean (Yi) 
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CC--13 Rate & Report Factors13 Rate & Report Factors

2 2 ““Cold StuckCold Stuck”” rings were observedrings were observed

Lab reported a Lab reported a ““cold stuckcold stuck”” ring on 2 other ring on 2 other 
occasions with TMC 831occasions with TMC 831
–– Tendency is there with high 2RTCTendency is there with high 2RTC
–– But the highest carbon ring was not the one stuck. But the highest carbon ring was not the one stuck. 

This is an item to watch but it is not associated This is an item to watch but it is not associated 
with high oil consumption in this with high oil consumption in this test.test.
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Cat CCat C--13 Used Oil Analysis13 Used Oil Analysis
BB--20 test vs. 831 reference data20 test vs. 831 reference data
500 Hr TAN is near top of range of reference data500 Hr TAN is near top of range of reference data
500 Hr TBN loss is at mean of reference data500 Hr TBN loss is at mean of reference data

C-13 TBN / TAN Data
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Cat CCat C--13 Used Oil Analysis13 Used Oil Analysis
Oxidation (DIR) appears higher; IR shows some ester Oxidation (DIR) appears higher; IR shows some ester 
–– No samples showed fuel dilution by GCNo samples showed fuel dilution by GC

Viscosity increase is within rangeViscosity increase is within range
C-13 Used Oil Oxidation
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Cat CCat C--13 Used Oil Analysis13 Used Oil Analysis
BB--20 test 20 test vsvs recent 831 referencerecent 831 reference
–– No issues with Fe, Pb or other wear metalsNo issues with Fe, Pb or other wear metals
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Cat CCat C--13 Parts Cleanliness13 Parts Cleanliness
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T12 Operational DataT12 Operational Data

Stage 1: Ran to meet Soot WindowStage 1: Ran to meet Soot Window
–– ““More retard in timing than PCMore retard in timing than PC--10 fuel10 fuel””

Statistically insignificant anecdotal commentStatistically insignificant anecdotal comment

Stage 2: Load criticalStage 2: Load critical
–– Adjust fuel flow to meet Adjust fuel flow to meet ““typical loadtypical load””
–– Set point raised from 63.5 to 65.0 Kg / Hr.Set point raised from 63.5 to 65.0 Kg / Hr.
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T12 Operational DataT12 Operational Data
T-12 Operational Data
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T12 Engine Data with BT12 Engine Data with B--2020
Mack T12 Engine Data
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T12 Statistical Data with BT12 Statistical Data with B--2020
Mack T12 Std Dev from Mean (Yi) 
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Mack TMack T--12 Used Oil Analysis12 Used Oil Analysis
BB--20 test 20 test vsvs 821 reference data821 reference data
–– TAN higher at EOT TAN higher at EOT 
–– TBN loss similar to mean reference dataTBN loss similar to mean reference data
–– Pb increase significant for last 100 hrsPb increase significant for last 100 hrs
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Mack TMack T--12 Used Oil Data12 Used Oil Data
Oxidation is significantly higher, but Viscosity is not affectedOxidation is significantly higher, but Viscosity is not affected
No samples showed fuel dilution by GC but IR showed some esterNo samples showed fuel dilution by GC but IR showed some ester

T-12 Used Oil Viscosity
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Mack TMack T--12 Used Oil Analysis12 Used Oil Analysis
BB--20 test 20 test vsvs recent 821 referencerecent 821 reference
–– No issues with Soot or Oil ConsNo issues with Soot or Oil Cons
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Mack TMack T--12 Used Oil Analysis12 Used Oil Analysis
BB--20 test 20 test vsvs recent 821 referencerecent 821 reference
–– Fe and Cu: no issuesFe and Cu: no issues
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Mack TMack T--12 Used Oil Analysis12 Used Oil Analysis
Low temperature viscosity @ 100 hrLow temperature viscosity @ 100 hr
–– Previous stand reference MRV @ Previous stand reference MRV @ --20 C  11,500 20 C  11,500 cPcP
–– BB--20 used oil MRV @ 20 used oil MRV @ --20 C  11,100 20 C  11,100 cPcP

No evidence that a unique soot was formed No evidence that a unique soot was formed 
from the Bfrom the B--20 fuel 20 fuel 
–– Low temp viscometricsLow temp viscometrics
–– Wear data from T12, ISBWear data from T12, ISB
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Used Oil Low Temp ViscosityUsed Oil Low Temp Viscosity

Data from Data from RhomaxRhomax
Very good Very good visvis properties for properties for sootedsooted oilsoils

Oil ID Oil ID YS
MRV TP-1    
@ -15°C YS

MRV TP-1    
@ -20°C YS

MRV TP-1 
@ -25°C

65293 Cummins ISB 350 0 11,470 0 20,239 0 45,360

66302 Caterpillar C13 500 0 7910 0 15,270 0 30,720

62996 Can -1  Mack T12  300 0 9490 0 20,407 0 38,700
 

62996 Can - 2          T12  300 0 9500 0 18,750 0 38,200
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Mack TMack T--12 Piston Deposits12 Piston Deposits
UnUn--weighted Piston Demeritsweighted Piston Demerits
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Mack TMack T--12 Piston Deposits12 Piston Deposits

Top Land Carbon          Top Grove Carbon Top Land Carbon          Top Grove Carbon 
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Mack TMack T--12 Parts Cleanliness12 Parts Cleanliness
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Mack TMack T--12 Parts Cleanliness12 Parts Cleanliness
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Used Oil Data SummaryUsed Oil Data Summary
ISBISB
–– TBN Loss: Upper Range (More TBN) TBN Loss: Upper Range (More TBN) ^̂
–– TAN Increase: Higher than Range TAN Increase: Higher than Range ^^^^
–– Viscosity: Significantly Higher Viscosity: Significantly Higher ^^^^^^
–– Oxidation:  No comparisonOxidation:  No comparison

CC--1313
–– TBN Loss: Near Mean TBN Loss: Near Mean --
–– TAN Increase:  Upper part of Range TAN Increase:  Upper part of Range ^̂
–– Viscosity: Upper part of Range Viscosity: Upper part of Range ^̂
–– Oxidation: Significantly Higher Oxidation: Significantly Higher ^^^^^^

TT--1212
–– TBN Loss: Near Mean TBN Loss: Near Mean --
–– TAN Increase: Significantly Higher TAN Increase: Significantly Higher ^^^^^^
–– Viscosity: Lower part of range Viscosity: Lower part of range 
–– Oxidation: Significantly Higher Oxidation: Significantly Higher ^^^^^^
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TT--12 Used Oil12 Used Oil
FTIR of B20 vs. PC10 EOT OilFTIR of B20 vs. PC10 EOT Oil

Methyl Ester
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SummarySummary
Examination of the control parameters for Examination of the control parameters for 
these engine tests:these engine tests:
–– All wear data within acceptance limitsAll wear data within acceptance limits

No evidence of unique, higher wear type of sootNo evidence of unique, higher wear type of soot
–– All controlled piston / ring deposits within All controlled piston / ring deposits within 

acceptance limitsacceptance limits
–– Low temperature viscometrics not an issueLow temperature viscometrics not an issue
–– Only Pb Corrosion and T 12 oxidation are worse Only Pb Corrosion and T 12 oxidation are worse 

than acceptance limitsthan acceptance limits
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Summary (contSummary (cont’’d)d)

Non rated engine parts appeared clean Non rated engine parts appeared clean 
and free of sludgeand free of sludge
General trend toward higher TAN General trend toward higher TAN 
–– Without corresponding loss of TBNWithout corresponding loss of TBN
IR shows more oxidation and estersIR shows more oxidation and esters
–– ““OxidationOxidation”” not clearly associated with not clearly associated with 

viscosity increaseviscosity increase
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Summary (contSummary (cont’’d)d)
Mack TMack T--12 issues 12 issues 
–– Sensitive to oxidation and TAN / TBN Sensitive to oxidation and TAN / TBN 
–– Oxidation and Pb corrosion are an issue Oxidation and Pb corrosion are an issue 

Also reported by Infineum & Oronite papersAlso reported by Infineum & Oronite papers

–– Piston deposits (not normally rated) show similar range Piston deposits (not normally rated) show similar range 
of TLC, Demerits for B20 vs. PCof TLC, Demerits for B20 vs. PC--10 fuel10 fuel

May indicate that an oil could demonstrate some May indicate that an oil could demonstrate some 
level of level of ““Biodiesel PerformanceBiodiesel Performance”” by passing a by passing a 
Mack TMack T--12 using B12 using B--20 blended with PC20 blended with PC--10 fuel. 10 fuel. 
High fuel dilution not represented in this testingHigh fuel dilution not represented in this testing
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EMA – Biodiesel Status
B20 Effects on Engine Oil

Performance Concerns

Oxidation
Deposits
Corrosion
TAN >
Fuel Dilution
Oil Drain Interval Reduction

Post Injection Test ? 
Bio Spike of Engine Oil ?

After Treatment?

Recommendations

Bio Compatibility Bench Test Task Force
Oxidation, TAN, Corrosion, Fuel Dilution 

Oil Analysis Test Development Task Force
Methods – Bio - Used Oil Analysis
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EMA CJ-4 / 2010 Status

CJ-4 Oil Field Performance?

Request Industry Data to be Submitted
to EMA        March 1  2008  - NO Data

Chemical Limits – OK – No Issues Today

Additional Performance Requirements
Oxidation – IIIF-IIIG  SL-SM         Robo?
TBN Depletion?
Shear Stability  (Correlation?)
Aeration  (EOAT Discrimination Concern) – Surv Panel
Turbo Deposits
Fuel Economy (3.5 HTHS)    Task Group?
Other?\

Review Test Redundancy
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Turbo Deposit Test

The CEC Management Board has advised 
Klaus Daniel of APL to stop any further test 
method development work until the 
development process has been reviewed with 
the Board
The turbocharger test is not expected to 
become available for ACEA Oct 2008. 
ATC/ATIEL have requested to issue ACEA Oct 
2008 without the turbocharger deposit test 
requirement.
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1
ASTM HDEOCP Meeting
June 17, 2008

Status of Older API C Categories
ASTM HDEOCP Meeting

June 17, 2008
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2
ASTM HDEOCP Meeting
June 17, 2008

Status of Older API C Categories
• CF-4 – no licenses granted as of July 2007, all expire by July 2008

API decision based on unavailability of Mack T-6 test 

• CG-4 – ballot to discontinue licensing to be issued
Response to EMA recommendation to discontinue licensing and 
promote CH-4 as the minimum quality level for replacement
Based on a lack of a Ring/Liner Wear test 

• CF – long-term viability/licensing being considered
EMA requested to discontinue based on applicability
No consensus within API LC; DEOAP to evaluate options   

• CF-2 – 6V-92TA test availability may drive action to discontinue
EMA support continuation of licensing and 2-cycle test availability 
Critical test currently not available; test labs considering options
Target to have a long-term plan in place by December ASTM
Solution could involve decoupling of CF-2 and MIL Spec   
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2-Cycle Diesel Surveillance Panel Report

June, 2008

Patrick Lai

Chair, Surveillance Panel

Research Department, Sarnia

12-cycle SP report
Attachment 8; Page 1 of 8



22-cycle SP report

Research Department, Sarnia

6V92TA test availability status

6V92TA (ASTM D 5862) test adopted in 1990

At one time, four laboratories ran reference test stands

Only one referenced test laboratory in the last nine years

Low demand on test in recent years

Test stand last referenced in December, 2006

The only referenced test laboratory stopped testing due to internal work 
re-alignment

– Termination not due to lack of test parts or technical capability
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32-cycle SP report

Research Department, Sarnia

Industry consultation process

Surveillance panel tele-conference taken place (2008-06-11)

Stake-holders outside of surveillance panel participated

– API

– EMA

– US Military

– ACC members

– OEM test sponsor

– TMC

– DEOAP

– Test laboratories
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42-cycle SP report

Research Department, Sarnia

Implication on API CF-2 category

Confirmed long term unavailability of 6V92TA test would make CF-2 
obsolete

Category and current licenses will remain on API website for one year

If replacement test stand forthcoming, category can be in ‘provisional’
status

ASTM to inform API on confirmation of permanent loss of 6V92TA test 
capability
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52-cycle SP report

Research Department, Sarnia

Implication on Military 2104H specification

US army operates large number of 2-cycle diesel powered equipment

Oil performance specifications still critical for operations

Substitution of loss of ASTM D 5862 could be

– Non-referenced 6V92TA test stand

– Physical/chemical property specifications

– Field tests
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62-cycle SP report

Research Department, Sarnia

Test sponsor OEM (MTU / DDC) position

No new oil approval without test on referenced engine

Field tests proposed as substitution of engine test
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72-cycle SP report

Research Department, Sarnia

Feasible options under consideration

Laboratories considering establishment of test stand

– Either full referenced or non-referenced

Decision process could take one to two months

– Must be given reasonable time for decision

API needs to see plan and signs of progress to continue category
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82-cycle SP report

Research Department, Sarnia

Report summary to ASTM

6V92TA test temporally not available

No physical constrains to conduct test procedure

Laboratories have to be given time to consider establishment of test stand

Decision and plan need to be timely, to report to ASTM within six months 
(by next December meetings
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