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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL 
OF 

ASTM D02.B0.02 
December 8, 2009 

Anaheim Marriot – Anaheim, CA 
 

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. Mack Surveillance Panel to finalize T-10A interchangeability plan by the end of January. 
2. Cummins Surveillance Panel to finalize an ISM test severity recovery plan by the end of 

January. 
 
 

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 1:40 p.m. on Tuesday December 8, 2009, in the Elite Ballroom 
of the Anaheim Marriot, Anaheim, CA.   

1.2 There were 13 members present and 48 guests present.  The attendance list is included as 
Attachment 2. 

 
2.0 Agenda 

2.1 The agenda circulated prior (included as Attachment 1) was not changed. 
 
3.0 Minutes 

3.1 The minutes from the previous meeting were approved as written. 
 
4.0 Membership 
 

4.1 Don Smolenski replaces Jim Linden from GM.  Chris Castanien has a proxy vote for The 
Lubrizol Corporation.   

 
5.0 D4485 Revision 

5.1 Lyle Bowman discussed the needed changes to D4485 due to the obsolescing of older 
categories.  Attachment 3.  Pat Fetterman moved and seconded that CG-4 and CF-2 be 
removed from D4485.  Ray Harris seconded.  The motion carried on a unanimous 
voice vote. 

 
6.0 D4485 Revision 

6.1 Brad Carter presented a proposal to allow the T-11A in place of the T-10A.  Attachment 4. 
6.2 Chris Castanien presented information for developing a T-12A test based on the MRV result 

from the 100 hour oil sample from a T-12.  Attachment 5.  The T-11 is a substitute for the 
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T-8E.  Some oils would not pass the T-11, thus would be run in the T-8E.  To obtain a used 
oil MRV result, a T-11A would also have to be run.  As such, a T-12A should be available, 
since the T-12 will be necessary.  The 100 hour MRV from a T-12 performs similarly to the 
T-10A result.  The T-10 and T-12 are conducted with different reference oils though.  Chris 
Castanien moved that the HDEOCP ask the Mack Surveillance Panel to finalize a plan 
by the end of January to develop test interchangeability for the T-10A allowing the T-
11A or results based on the 100 hour MRV from a T-12 test.  Brad Carter seconded.  
Greg Shank reiterated that each recent category did not include a performance change for 
that parameter.  Discussion centered on sending it to the Mack Surveillance Panel and on 
provisional licensing from API since the T-10A is essentially unavailable.  The motion 
carried on a unanimous voice vote. 

 
7.0 Cummins ISM 

7.1 Pat Fetterman and Steve Kennedy presented information regarding concerns with the ISM 
test.  Attachment 6.  Pat discussed some test background and the current situation.  Steve 
showed how the reference oil behaves if total merits are calculated like a candidate oil.  The 
total merits have shifted since the introduction of the Industry Correction Factor (ICF).  Pat 
discussed detailed pass/fail data from two independent labs including results from two 
matched pair of oils.  Attachments 7 & 8.  Information on Oil Filter Delta Pressure (OFDP) 
trends presented previously at the Cummins Surveillance Panel was also shown.  
Attachment 9.  There are no reference oil runs on the new oil filters yet.  The expectation is 
that when a reference is run, it will show the trend. 

7.2 Some others haven’t seen the trend the same way.  Pat Fetterman moved that the 
HDEOCP ask the Cummins Surveillance Panel finalize a plan by the end of January to 
introduce the next batch of crossheads and monitor their severity, investigate and 
adjust, if necessary, the Injector Adjusting Screw (IAS) merit system to account for 
the size of the ICF, and address the current OFDP severity.  Greg Shank seconded.  
The motion carried on a unanimous voice vote. 

 
8.0 Test Status (CAT) 

8.1 Hind Abi-Akar updated the panel regarding CAT’s support of SCOTE tests.  Attachment 
10.  All currently supported SCOTE tests will continue to be supported. 

 
9.0 Water-Oil Emulsion Task Force 

9.1 Hind Abi-Akar presented an update on the emulsion task force with some field test results.  
Attachment 11.  The plan is to gather more data in the field and in the O-WEST bench 
apparatus. 

 
10.0 API Categories 

10.1 Kevin Ferrick of API presented an update on obsolescing old C categories.  Attachment 
12.  The API Lubes Committee members have not yet sent in all ballots regarding the status 
of CF and there are comments on some ballots that have been submitted.  The EMA 
supports dropping CF which was also used to qualify mono-grade oils.  The EMA does not 
need mono-grade oils for crankcase lubrication anymore. 

 
11.0 EMA Report 

11.1 Greg Shank gave the EMA report.  Attachment 13.  Field performance seems fine with a 
few conditions.  The EMA would like to see ROBO results from HD type oils.  The shear 
stability correlation may not be current for the latest engines.  Aeration discrimination is still 
a concern.  Water emulsion studies are ongoing.  There are some reports of field problems 
with oil filter plugging.  How to address fuel economy improvement with a low limit of 3.5 
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HTHS.  The EMA would still like a turbo deposit test.  Some development was started in 
Europe for ACEA, but was not completed in time. 

11.2 No new oil category is needed for needed for US10 compliant engines, but bundling all the 
concerns could lead to a PC-11 category. 

11.3 Issues still exist on the use of B6 to B20 levels of biodiesel.  More work needs to be done 
and the EMA supports task forces.  There will surely be more mandates for increased use 
of biodiesel. 

 
12.0 Test Succession Plan 

12.1 Chairman McGeehan asked Ben Weber to gather information for a HD hardware update.  
Attachment 14.  The best guess to keep CJ-4 current is through 2013.  The T-12 liner 
supply is the limiting factor.  Chris Castanien suggested not replacing all tests at once and 
to prioritize tests to replace one at a time.  Greg Shank mentioned that T-13 development 
has started and could be the first one. 

 
13.0 Drivers for Next Category 

13.1 Chairman McGeehan presented some history showing that it took 5 years to develop CJ-4.  
Attachment 15.  The answer to the question of “When is PC-11?” is approaching 2014.  
The drivers for change could be fuel economy improvements due to mandated reductions in 
CO2, replacement of existing engine tests, increased use of biodiesel and a change to the 
chemical limits.  The earliest timing could be 2014-2015.  What about a global oil category? 

13.2 The modern hardware is certainly different than the current test hardware.  Greg Shank 
indicated that the EPA could mandate increased fuel economy for HD engines as soon as 
2014 and the lubricant will play a role in any fuel economy improvements. 

 
14.0 The meeting was adjourned at 3:45 pm. 





 
Final Agenda 


ASTMSECTION D.02.BO.02 
HEAVY-DUTY ENGINE OIL CLASSIFICATION PANELS 


  


Anaheim Marriott, Anaheim, CA 
  December 8, 2009 


Elite Ballroom 
1:30-4:00 pm 


 


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


Desired Outcomes:   Preparing for next oil category.   
      


 TOPIC  PROCESS WHO  TIME 


Agenda Review • Desired Outcomes & Agenda  Group  1:30-1:40 


Minutes Approval • Dec 9th , 2008 Group 1:40-1:45 


Membership • Changes: Additions   Jim Mc Geehan  1:45-1:50 


D4485 Revision  • Removing API CG-4 and CF-2 
from D4485. 


• Discontinue licensing Feb 2010 


Lyle Bowman 1:50-2:00 


D4485 Revision • Modify the wording of D4485 to 
allow T-11 to be used for MRV 
measurements for CI-4/CI-4+. 


• Only one T10A stand: out of 
reference 


• Mack T-12 for 100 hr MRV 


Mark Cooper 


Chris Castanian 


2:00-2:10 


Cummins ISM • Cummins ISM tests Pat Fetterman 2:10-2:20 


Test status • Status of IM-PC 


• Discontinue licensing API CF by 
Dec 30th 2009. Remove all CF 
approvals by Dec 2010 


Hind Abi-Akar 2:20-2:40 


Water—Oil Emulsion 
Task-Force 


• Caterpillar emulsion issues 


• Task-Force Report 


• Discussion 


Hind Abi-Akar 


Group 


2:40-3:00 


API categories • Expired categories 


• No test to qualify single-grade oils 


• Discussion 


Kevin Ferrick 


Greg Shank 


Group 


3:00-3:20 


Test Succession Plan • Tests: Cummins ISM;ISB; 
C13;Cat IN; Roller Follower, etc 


Ben Weber 3:20-3:30 


EMA report •  EMA report on topic of concern Greg Shank 3:30-3:40 
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 TOPIC  PROCESS WHO  TIME 


Drivers for Next 
Category 


• Chemical box 


• Biodiesel 


• Timing 


• Fuel economy 


• Global category 


Jim McGeehan 


Cathy Devlin 


Group 


 


3:40-4:00 


 New/ Old  business    
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Caterpillar Support of Industry 
Engine Tests


Heavy-Duty Engine Oil Classification Panel


ASTM Meeting, Dec 2009
Anaheim, California


Hind Abi-Akar
Caterpillar Inc.
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Cat SCOTE Support
Cat 1K: Validation of  CI-4/CI-4 PLUS, CH-4(& CF-4)


Cat 1R: Validation of CI-4/CI-4 PLUS 
Cat 1N: Validation of CJ-4, CI-4/CI-4 PLUS (& CG-4)


Cat C13: Validation of CJ-4


Caterpillar continues to support the SCOTE test 
engines


Parts are available/made available for all test engines
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Cat 1P Support
Cat 1P: Validation of CH-4 
Caterpillar continues to support the 1P test 


engine. 
Parts are available/made available for all 


test engines


1P Parts: 
1Y-3997 Cylinder Liners are currently available
Will start procuring cylinder liners in 2010 – plan to cover demand for 


three years
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Dec 8, 2009 4


Cat 1M-PC
Parts Availability


Previous statements:
2004: Cat proposed supporting 1M-PC for 5 years


Support period ends 2009
2007: Cat proposed to stop supporting1M-PC Jan 2009


Current Parts availability:
Parts depleted will not be replenished


Parts supply at the test facilities?


Attachment 10:  Page 4 of 5







Dec 8, 2009 5


Questions?
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Dec 8, 2009


Emulsion Issue Update


Heavy-Duty Engine Oil Classification 
Panel


ASTM Meeting, Dec 2009
Anaheim, California


Hind Abi-Akar
Caterpillar Inc.
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2
Dec 8, 2009


Field Test - Purpose


Evaluate “pass oil” emulsion 
performance in real-life application 
Evaluate impact of water separation 
from the emulsion on the engine oil
Evaluate the “pass Oil” engine oil 
characteristics and performance


“Pass Oil”: passing reference oil for the
O-WEST bench test
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3
Dec 8, 2009


Field Test - Setup


4 On-Highway trucks:
Two trucks were run with API CJ-4 engine oil
Two trucks were run with O-WEST “Pass” oil


Photo-documentation of parts before and after the 
test
Oil samples were sent to Caterpillar every 100hrs 
for  analysis
Engine oil was changed between 15,000-25,000 
miles
Test was run from April-June, 2009
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4
Dec 8, 2009


API CJ-4 Test Truck


Unit A192 – API CJ-4 Oil


Pre-Test


Pre-test photos showed significant 
emulsion formation
- Emulsion found on valve cover


Unit A192 – API CJ-4 Oil


Post-Test (19,006 miles)


Post-test photos showed 
emulsion still present
- Emulsion remaining on 
valve cover


Second engine running CJ-4 oil did not form emulsion at start of test 
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“Pass” Oil Test Truck
Unit A169 – API CJ-4 Oil


Pre-Test


Pre-test photos showed significant 
emulsion formation
- Emulsion found on valve cover


Unit A169 – O-WEST “Pass” Oil


Post-Test  (17,414 miles)


Post-test photos showed no 
emulsion present
- No emulsion found on valve 
cover


Second engine running “Pass” oil grounded for test period
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Results
Unit Oil Type Water
A169 "Pass" Oil 0.17%
A192 API CJ-4 0.13%
A179 API CJ-4 0.11%


No additional “water build-up” in the sump was seen with 
the use of “Pass” engine oil 
No impact on other oil parameters: viscosity, TBN, 
oxidation, wear metals, etc
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7
Dec 8, 2009


Results 


Improvement was demonstrated in one engine 
that used a “Pass” oil – limited results 


An additional test site is being identified to 
generate more data


Actively searching for site with appropriate number of 
trucks/machines
Ambient temperature is becoming conducive to 
generate emulsion giving more opportunities for 
testing
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8
Dec 8, 2009


Moving Forward


Focus is on setting an emulsion stability 
criteria 


Continue oil testing on Cat O-WEST bench
Repeatability, reproducibility work 
Make test bench available at 3rd party lab
Developing the O-WEST into an ASTM Test
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1220 L Street, NW  • Washington, DC 20005-4070  • www.api.org 1


API “C” Category Obsolescence
No new licenses accepted Date obsolete


CF-4 7/1/2007 6/30/2008
CG-4 9/1/2008 8/31/2009
CF-2 7/29/2009 2/1/2010


If ballot approved
CF 12/30/2009 12/30/2010


Attachment 12:  Page 1 of 1












EMA CJ-4 
CJ-4 Oil Field Performance


Chemical Limits – OK – No Issues with EATS


Additional Performance Issues


Oxidation – IIIF-IIIG  SL-SM         Robo
Asking for HD test data in Robo


Shear Stability  (Correlation?)


Aeration  (EOAT Discrimination Concern) No Response Surv Panel


Water Emulsion


Oil Filter Plugging


Fuel Economy (< 3.5 HTHS) 


Turbo Deposit Test?
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PC 11


No Specific Requirement for Performance 
Improvement Identified  for US10 
Compliant Engines


Letter to API to Change Language – CJ 4 
Recommended/Required for US10 Engines 
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EMA – Biodiesel Status
B20 Effects on Engine Oil


Performance Concerns


NBB/EMA Testing    T12,ISB,C13
Oxidation
Deposits


Corrosion
TAN >
Fuel Dilution
Oil Drain Interval Reduction


Post Injection Test ? 
Bio Spike of Engine Oil ?


After Treatment?
(SCR Catalyst?)  


Recommendations


Support Task Force


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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HD Hardware Status - Summary


• T-12: Proposal for final liner batch through 
2013 at ~$1.2 million cost to CPD and 
Test Labs


• T-11: New S-batch rings → mild cals
• T-8: New supplier of liners coming
• ISM: New batch of filters → severe OFDP; 


new batch of crossheads 1st Q 2010
• ISB: New batch of camshafts 1st Q 2010
• Others: OK, for now
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CJ-4 Test Life?


• Best guess → 2013, but with many 
“running” hardware changes with probable 
severity changes


Attachment 14:  Page 2 of 7







Mack Long Term Hardware 
Supply


Mack T11/T12
In process of ordering next batch of kit   
hardware
Mack Surveillance Panel currently working on 
a plan to provide test kit hardware through 
2013
All other hardware (i.e. turbos, cylinder heads, 
blocks, etc…) should be available through that 
same time period
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Mack Long Term Hardware 
Supply


Mack T11/T12 (cont)
Early indications are that new batch of top 
rings for T11 may be causing mild shift in 
calibration testing. This is very recent so no 
action has been taken yet by the SP
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Mack Long Term Hardware 
Supply


Mack T8
There are no known parts shortages
There is a new supplier for cylinder sleeves 
but none have been distributed yet
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Cummins Long Term 
Hardware Supply


Cummins ISM
Approximate 3 - 6 month supply of current crosshead 
batch. New batch on order and should arrive 1st qtr 
2010. Will be ~ 2 – 3 year supply.
Recently switched to new batch of test oil filters. 
SP investigating possible increase in severity for oil 
filter DP with this filter. Calibration tests will be run on 
the new filter batch and new crosshead batch when 
the crossheads are available. This filter batch will last 
~ 5 years
Other kit hardware readily available
Cylinder blocks, cylinder heads, turbos, etc.. available
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Cummins Long Term 
Hardware Supply


Cummins ISB
Expecting new cam batch in early 2010 which 
will be ~ 2 year supply. 
Tappets, crossheads, other kit hardware 
readily available
Eleven ISB engines in inventory at TEI which 
is ~ 5 year supply
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Global Lubricants 
090432  ASTM 12/09
© 2009 Chevron


Five Years to Develop API CJ-4


Chemical Limits


EMA Request


Funding Group


Precision Matrix


Tests Accepted


Product Qualification/
API Licensing


ASTM
Task Name 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q


2002 2003 2004 2005 2006 2007


Oils in Market


Test Development


Freeze 
Chemical Box


Ash, Phosphorus 
and Sulfur


June 2004


API Licensing
API CJ-4
Oct 2006


Finalize Limits
January


2006


Matrix Start
May 2005


Start of
API CJ-4


$5.5 Million Dollars Total Test Cost
1


Attachment 15:  Page 1 of 2







Global Lubricants 
090432  ASTM 12/09
© 2009 Chevron 2


Driver for New HDMO Category


Fuel Economy Lower J300 HT/HS


Replacement of Existing Engine Tests


Biodiesel


Chemical Box


Timing – 2014-2015


Attachment 15:  Page 2 of 2












HDEOCP Attendance List
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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


Bachelder, Dennis L.
API
,
PH: 202-682-8182,  FAX:
bachelderd@api.org


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


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


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


Bowman, Lyle
,
PH: ,  FAX:
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Buck, Ron
Test Engineering, Inc.
12718 Cimmaron Path
San Antonio, TX  78249 USA
PH: 210-877-0221,  FAX: 210-690-1959
rbuck@tei-net.com


Buscher III, William A.
Southwest Research Institute
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PH: 210-522-6802,  FAX:
wbuscher@swri.edu
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Chevron Oronite
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PH: 210-731-5603,  FAX:
bcgw@chevron.com
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Haltermann Products
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PH: 517-347-4947,  FAX: 517-347-1024
jecarter@jhaltermann.com
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The Lubrizol Corporation
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Wickliffe, OH  44092-2298 USA
PH: 440-347-2973,  FAX: 440-944-8112
chris.castanien@lubrizol.com


Chao, Kenneth K.
John Deere
P.O. Box 8000
Waterloo, IA  50704-8000 USA
PH: 319-292-8459,  FAX: 319-292-8441
chaokennethk@johndeere.com


Deneen, Dan H.
RohMax
,
PH: 630-461-5147,  FAX:
dan.deneen@evonik.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


Evans, Gail
The Lubrizol Corporation
29400 Lakeland Blvd
Wickliffe, OH  44092 USA
PH: ,  FAX:
gail.evans@lubrizol.com


Farber, Frank M.
ASTM - TMC
6555 Penn Ave.
Pittsburgh, PA  15206 USA
PH: 412-365-1030,  FAX: 412-365-1047
fmf@astmtmc.cmu.edu
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lee.grant@swri.org
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P.O. Box 968
Borger, TX  79008-0968 USA
PH: 806-275-5761,  FAX: 806-275-5923
nugenbr@cpchem.com
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scott.harold@cibasc.com


Herzog, Steven
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steven.herzog@evonik.com
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API’S ANNOUNCED 
ACTIONS


“On August 31, 2009, API 
will discontinue licensing 


diesel engine oils against the 
API CG-4 specification.”
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API’S ANNOUNCED 
ACTIONS


“On February 1, 2010, API will 
discontinue licensing diesel 
engine oils against the CF-2 


specification.”
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D 4485 – 09 
Standard Specification for


Performance of Engine Oils


“INTRODUCTION
This specification covers all the currently 


active American Petroleum Institute 
(API) engine oil performance categories 
that have been defined in accordance 
with the ASTM consensus process”
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API LICENSING 
REQUIREMENTS FOR CG-4


D4485


“4.1.7.9 Licensing of the API CG-4 
category requires that candidate 
oils meet the performance 
requirements of this specification”
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API LICENSING 
REQUIREMENTS FOR CF-2


D4485


“4.1.6.4 Licensing of the API CF-2 
category requires that candidate 
oils meet the performance 
requirements of this specification”
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Interchangeability of T-10, T-11, and T-12 to 
generate Used Oil Sample for MRV TP-1 for 
API CI-4, CI-4 Plus and CJ-4


Mark Cooper, Brad Carter
December 8, 2009
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TM


Chevron Oronite / Client Confidential


Background


Used Oil MRV TP-1 measurement introduced in API CI-4 to address Low 
Temperature Pumpability with Sooted Engine Oils


75 h Mack T-10 sample was specified for the CI-4 Used Oil MRV TP-1
Mack T-10A test - generate used oil sample without running full length Mack T-10
Labs could reference a test stand as a Mack T-10A


Wording from Table 3, D 4485 under CI-4 Bench Tests – The following limits are applied to 
SAE viscosity grades 0W, 5W, 10W and 15W: Viscosity of 75 h used oil sample from T-10 
test (or T-10A test) tested at -20°C, mPa-s max 25 000


Used Oil MRV TP-1 measurement carried over into API CJ-4
180 h Mack T-11 sample was specified for the CJ-4 Used Oil MRV TP-1


Wording from Table 3, D 4485 under CJ-4 Bench Tests – Viscosity of the 180 h used oil drain 
sample from T-11 test, tested at -20°C, mPa-s max 25 000
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TM


Chevron Oronite / Client Confidential


Mack T-10A Test Unavailability


Last T-10A stand went out of reference in October 2009
Labs have no parts to reference T-10A
Limited activity for T-10A
Wording in D 4485 currently does not allow substitution for T-10A


Original intention - interchangeability between 75 h T-10 and 180 h T-11 
samples for used oil MRV - both around 4% soot
Lubrizol has also mentioned using 100 h T-12 sample – also around 4% soot


Proposal – Allow interchangeability between 75 h T-10 and 180 h T-11, and 
include 100 h T-12 oil samples in the interchangeability for used oil MRV 
measurement for API CI-4 and CJ-4
Need input from industry to evaluate technical equivalence of three methods
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T-10A Alternative
HDEOCP
8 Dec 2009
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• Previously, the HDEOCP has recommended the 
substitution of the T-11 for the T-8E as an alternative.  
This makes sense as the two tests have similar 
objectives as defined in D4485


– 4.1.8.4 Test Method D 5967 extended, the T-8E engine test, has 
been shown to generate soot-related oil thickening in a manner 
similar to 1998 emissions-controlled heavy duty diesel engines 
using electronic injection control systems.


– 4.1.10.1 Test Method D 7156, the Mack T-11 diesel engine test 
has been shown to generate soot-related oil thickening in a 
manner similar to 2002 EGR emission-controlled heavy-duty 
engines with electronic injection control. This engine test uses
500 mg/kg (ppm) sulfur fuel.


CI-4 Test Substitution
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• Previously, the HDEOCP has recommended the substitution of the 
T-12 for the T-10 as an alternative.  This makes sense as the two 
tests have similar objectives as defined in D4485


– 4.1.9.2 Test Method D 6987/D 6987M, the T-10 diesel engine test, is 
used to measure engine oil performance with respect to piston ring and 
cylinder liner wear, bearing lead corrosion, and oil consumption in an 
electronically governed, open chamber, in-line six-cylinder, four-stroke 
cycle, turbocharged, compression-ignition engine with exhaust gas 
recirculation.


– 4.1.10.2 Test Method D 7422, the Mack T-12 diesel engine test is used 
to measure engine oil performance with respect to piston ring and 
cylinder liner wear, bearing corrosion, and oil consumption, using an in-
line six cylinder, four-stroke, direct injection, turbo-charged engine with 
exhaust gas recirculation at levels expected for 2007 emission control 
engines. This engine test uses ultra low (15 mg/kg (ppm)) sulfur fuel.


CI-4 Test Substitution
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• CI-4 is an important HD category, both in the USA and 
around the world.


• CI-4 is often offered as an important credential alongside 
European ACEA categories.


CI-4 Category


ACEA Spec T-10 T-12 T-11 T-8E
Similar API 


Spec
E4-08 CI-4
E6-08
E7-08 CI-4
 E9-08 Y Y CJ-4


Either
Either
Either


Either
Either


Typically Assoc 
API Spec


There are a few idleT-10 stands in the industry but no 
referenced test stands.  The test is effectively unavailable 


unless customers agree to pay for referencing.
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• While the T-11 can be run as a substitute for the T-8E 
few European fluids require this soot handling capability 
and the T-8E remains an important and viable test.


ACEA Credentials and CI-4 Alternative Tests


ACEA Spec T-10 T-12 T-11 T-8E
Similar API 


Spec
E4-08 CI-4
E6-08
E7-08 CI-4
 E9-08 Y Y CJ-4


Either
Either
Either


Either
Either


API reports there are 990 CI-4 and 450 CI-4 PLUS 
registered formulations. There are more than twice as many 


CI-4 as CI-4 Plus oils.  The oils claiming only CI-4 are not 
required to run a T-11 and most would not pass it.  


Future CI-4 approvals will be based on the T-12 and T-8E.


Typically Assoc 
API Spec
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AD The T-10A test is the name given to a T-10 test run for 
75 h to generate the sample for measurement by Test 
Method D 4684. (MRV)


• Today, the HDEOCP is considering recommending an 
alternative test for the T-10A.


• Suggested alternatives are to use the 180 hour drain 
from a T-11 Soot Handling test or the 100 hour drain 
from the test that is replacing the T-10, the T-12.
– All future CI-4/CI-4 PLUS approvals will run the T-12
– Two thirds of CI-4/CI-4 PLUS formulations do not presently run 


the T-11 and most would not pass it
• Lubrizol is not opposed to adopting a T-11A alternative, 


but it is imperative that a T-12A alternative exist either 
alone or in parallel.


CI-4 Test Substitution: T10-A
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T-10A Historical Performance


T-10A MRV (Chartable; n=75) 
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T-10A Historical Performance


T-12 100 Hr MRV (Self-Reported, n=25)
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Offer the T-12 100 hour MRV for T-10A


• Lubrizol strongly recommends a T-12A test be 
recommended as an alternative to the T-10A


• Recommending use of the T-12 for the CI-4 used oil MRV
– Keeps the test type similar for the drain generating test
– All current CI-4/CI-4 PLUS approvals will come from the T-12
– Two thirds of CI-4/CI-4 PLUS formulations do not presently run the 


T-11 and most would not pass it
– Lubrizol candidate data suggests test substitution will work
– A good deal of Reference Data Has Been Collected on T-12 100 


Hour MRV and it’s very similar to the T-10A data
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Candidate Testing Indicates the T-12 100 Hour Drain Works


n~30 n~10
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Cummins ISM Test Concerns 
HDEOCP


Steve Kennedy and Pat Fetterman


Dec 8, 2009
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Crosshead Wear


Correction factors were implemented for IAS and CWL for tests 
that completed on or after June 28, 2007


Factors are +19.1 mg for IAS and +1.7 mg for CWL 


Data is trending severe for CWL
Not statistically significant for reference 
Reference – TMC 830-2


• Carried forward from CI-4 / M11-EGR 
• Very strong performance in crosshead weight loss


Valid registered candidate data at independent labs is trending 
severe compared to pre-correction factor candidate tests


Data shown on registered candidate data from two laboratories 


Correction factor does not seem to affect P/F rates for IAS wear.
However, IAS correction “unbalances” ISM merit calculation


Recent testing with new filter batch shows severe OFDP results


Attachment 6: Page 2 of 8







2
© Copyright INFINEUM INTERNATIONAL LIMITED 2009


TESTKEY LTMSLALTMSDATE VAL   IND      ENKIT    Merits pre ICF Merits w/ICF ACWL ACWLCFCWL      Merit (preMerit (DB) SAIAS SAIASCF IAS      Merit (pre Merit (DB) FPD      FDP Merit ASR      AS Merit
47644  D 20040901  AC  830-2  ISM-012     1442 1442 5.7 0 5.7 350 350 19.4 0 19.4 592 592 9 250 9.2 250
50224  A 20040903  AC  830-2  ISM-010     1215 1215 4.6 0 4.6 625 625 35.5 0 35.5 215 215 10 225 9 150
51799  G 20040905  AC  830-2  ISM-013     1300 1300 4.4 0 4.4 675 675 33.3 0 33.3 250 250 12 175 9.1 200
52996  B 20041002  AC  830-2  ISM-016     1535 1535 2.4 0 2.4 700 700 25.9 0 25.9 385 385 7 300 9 150
52997  D 20041126  AC  830-2  ISM-025     800 800 7 0 7 25 25 26.2 0 26.2 375 375 11 200 9.1 200
54195  B 20041219  AC  830-2  ISM-026     1265 1265 4.7 0 4.7 600 600 29.2 0 29.2 315 315 13 150 9.1 200
54204  G 20041226  AC  830-2  ISM-031     537 537 4.9 0 4.9 550 550 40.4 0 40.4 137 137 27 -200 8.8 50
50226  A 20050709  AC  830-2  ISM-073     1224 771 6.4 0 6.4 175 175 17.6 19.1 36.7 649 196 6 300 8.9 100
55570  A 20050716  AC  830-2  ISM-069     1125 753 7.1 0 7.1 0 0 9.3 19.1 28.4 700 328 8 275 9 150
55571  A 20050730  AC  830-2  ISM-070     1175 815 6.1 0 6.1 250 250 8.5 19.1 27.6 700 340 10 225 8.7 0
52791  B 20060131  AC  830-2  ISM-099     1800 1244 3.5 1.7 5.2 700 475 7.3 19.1 26.4 700 369 11 200 9.1 200
55568  G 20060409  AC  830-2  ISM-143     1575 1041 3 1.7 4.7 700 600 13.2 19.1 32.3 700 266 14 125 8.8 50
54189  D 20060502  AC  830-2  ISM-083     1573 808 4 1.7 5.7 700 350 20 19.1 39.1 573 158 11 200 8.9 100
56718  A 20060612  AC  830-2  ISM-150     1643 768 4.6 1.7 6.3 625 200 17.8 19.1 36.9 643 193 12 175 9.1 200
56719  A 20060806  AC  830-2  ISM-162     1675 1226 2.9 1.7 4.6 700 625 9.4 19.1 28.5 700 326 10 225 8.8 50
55572  B 20070228  OC  830-2  ISM-131     1625 1367 1 1.7 2.7 700 700 5 19.1 24.1 700 442 20 -25 9.2 250
55573  B 20070311  AC  830-2  ISM-132     1775 1099 3.7 1.7 5.4 700 425 11.1 19.1 30.2 700 299 12 175 9.1 200
55574  D 20070429  AC  830-2  ISM-220     1475 698 4.9 1.7 6.6 550 125 8 19.1 27.1 700 348 14 125 8.9 100
55569  G 20070509  OC  830-2  ISM-217     1675 1471 0.7 1.7 2.4 700 700 3.3 19.1 22.4 700 496 10 225 8.8 50
61892  C 20070615  AC  830-2  ISM-201     1625 1351 2 1.7 3.7 700 700 5.5 19.1 24.6 700 426 20 -25 9.2 250
54577  A 20070705  AC  830-2  ISM-205     1425 723 5.9 1.7 7.6 300 -125 5.6 19.1 24.7 700 423 8 275 9 150
63706  C 20070810  AC  830-2  ISM-146     1375 493 6.1 1.7 7.8 250 -175 14.6 19.1 33.7 700 243 10 225 9.1 200
54576  A 20070816  AC  830-2  ISM-177     1850 1494 2.5 1.7 4.2 700 700 8.3 19.1 27.4 700 344 7 300 9 150
54578  A 20070826  AC  830-2  ISM-239     1850 1529 2.2 1.7 3.9 700 700 7 19.1 26.1 700 379 6 300 9 150
63288  G 20070906  AC  830-2  ISM-237     1700 1139 3 1.7 4.7 700 600 14.9 19.1 34 700 239 13 150 9 150
63226  D 20080203  AC  830-2  ISM-267     1525 1102 2.4 1.7 4.1 700 700 12.5 19.1 31.6 700 277 16 75 8.8 50
62504  B 20080324  AC  830-2  ISM-229     1700 1449 2 1.7 3.7 700 700 4.8 19.1 23.9 700 449 15 100 9.1 200
56721  A 20080912  OC  830-2  ISM-298     950 62 7.2 1.7 8.9 -25 -450 15 19.1 34.1 700 237 10 225 8.8 50
64411  G 20081013  AC  830-2  ISM-301     1386 514 4.4 1.7 6.1 675 250 18 19.1 37.1 636 189 18 25 8.8 50
68200  A 20081025  AC  830-2  ISM-300     1625 974 4.8 1.7 6.5 575 150 4 19.1 23.1 700 474 7 300 8.8 50
63707  C 20081114  AC  830-2  ISM-275     1800 1095 3.6 1.7 5.3 700 450 14.5 19.1 33.6 700 245 13 150 9.2 250
66132  D 20090303  AC  830-2  ISM-292     1825 1551 2.5 1.7 4.2 700 700 5.5 19.1 24.6 700 426 8 275 9 150
62999  B 20090316  AC  830-2  ISM-297     1875 1173 4.4 1.7 6.1 675 250 5.6 19.1 24.7 700 423 6 300 9.1 200
68201  A 20090419  AC  830-2  ISM-299     1525 852 5.6 1.7 7.3 375 -50 4.7 19.1 23.8 700 452 6 300 9 150
68649  G 20090723  AC  830-2  ISM-360     1800 968 4.5 1.7 6.2 650 225 11.5 19.1 30.6 700 293 7 300 9 150
70663  A 20090807  AC  830-2  ISM-351     1850 1672 1.7 1.7 3.4 700 700 2.5 19.1 21.6 700 522 7 300 9 150


Pre CF (21) Post CF (15) Pre Post
Official Merits Avg 1404 1071 Avg 525 363 563 346 192 143


Max 1800 1672 Max 700 700 700 522 300 250
Min 537 62 Min 0 -450 137 189 -200 0
Std Dev 318 453 Std Dev 238 374 194 107 113 70


pre ICF 170 145
post ICF 222 140


Average Merits for TMC 830-2 -- treated as candidate oil
Total CWL IAS FDP ASR


Pre (21 tests)  1404.0 525.0 563.5 170.2 145.2
Post (15 tests) 1071.1 363.3 346.1 221.7 140.0


-332.9 -161.7 -217.4 51.4 -5.2 -332.885
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Lab A Data


Registered candidate tests


Large shift in candidate P/F on CWL comparing pre and post-correction data.


Uncorrected results for post-correction factor data show similar P/F rates to 
candidate data pre-correction factor.


Only 1 candidate pass out of 20 since correction factor!


Grade N Size CWL P/F N Size CWL P/F N Size CWL P/F
20W-50 0 N/A 1 0% 1 100%
15W-40 7 100% 4 0% 4 50%
10W-40 3 33.3% 1 0% 1 0%
10W-30 4 100% 1 0% 1 100%
5W-40 2 100% 0 N/A 0 N/A
5W-30 1 100% 13 7.7% 13 61.5%
Total 17 88.2% 20 5.0% 20 60%
Mean N/A 5.16 N/A 8.91 N/A 7.21
Std. Dev. N/A 1.75 N/A 1.66 N/A 1.67


Post-correction 
Uncorrected Results


Pre-correction 
05/2005 - 03/2007


Post-correction 
11/2007 - 09/2009
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Lab B Data


Registered candidate tests


Lab B data shows higher P/F rates for most viscosity grades before 
implementation of correction factor


15W-40 P/F went from 76% to 18% after correction factor. Without the
correction factor, the 15W-40 P/F rate would have been 64%.


Supports Lab A data for severity of CLW parameter in Cummins ISM


Grade N Size CWL P/F Mean Std. Dev. N Size CWL P/F Mean Std. Dev. N Size CWL P/F Mean Std. Dev.
0W-30 1 0% 0 0
5W-30 5 40% 7.04        1.79        11 9% 10.44      2.64        11 36% 8.74        2.64        
10W-30 3 67% 1 0% 1 1%
0W-40 1 100% 0 0
5W-40 3 100% 4 0% 4 25%
10W-40 5 20% 8.16        1.37        5 20% 9.42        2.48        5 20% 7.72        2.48        
15W-40 33 76% 5.83        1.87        11 18% 8.32        2.92        11 64% 6.62        2.92        
Total 51 67% 32 13% 32 44%
Mean N/A 6.29 N/A 9.43 N/A 7.73
Std. Dev. N/A 1.9 N/A 2.59 N/A 2.59


Pre-correction Post-correction Post-correction Uncorrected Results
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ISM Data -- Pre & Post Industry Correction Factors


Lab (Year) Filter Official Xhead ASWL OFDP AS Xhead ASWL OFDP AS Total
Type Result 7.1 max 49 max 19 max 8.7 min - - - - 1000 min


15W-40 CJ-4 Prototype 1 (2005) Old Yes 4.1 30.1 2 9.2 700.0 300.7 300.0 250.0 1550.7
(with ICF) No 5.8 49.2 2 9.2 325.0 -3.2 300.0 250.0 871.8


15W-40 CJ-4 Prototype 1 (2009) New No 3.4 24.6 44 9.1 700.0 426.4 -625.0 200.0 701.4


(with ICF) Yes 5.1 43.7 44 9.1 500.0 84.3 -625.0 200.0 159.3


10W-30 CJ-4 Prototype 1 (2005) Old Yes 4.9 36 1 9.1 550.0 206.8 300.0 200.0 1256.8
(with ICF) No 6.6 55.1 1 9.1 125.0 -97.0 300.0 200.0 528.0


10W-30 CJ-4 Prototype 2 (2009) Old No 7.6 9.5 0 9.1 -125.0 700.0 300.0 200.0 1075.0


(with ICF) Yes 9.3 28.6 0 9.1 -550.0 324.5 300.0 200.0 274.5


Test Results Merit Calculation
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Summary


Registered candidate P/F rates at independent labs indicates that the 
correction factor for CLW has increased test severity higher than 
severity before implementation of correction factor


All other test parameters for P/F appear to be in line with historical test 
severity


Merit calculation needs to be revised to re-center the available merits for 
IAS 


New filter batch is more severe on OFDP than original batch


Filter severity shift appears to be accentuated with candidate tests for 
older quality levels such as API CH-4
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Oil Code Oil 1 Oil 2
Viscosity Grade 15W-40 15W-40
Quality Level CH-4 CH-4
Date Tested Nov. 2006 Nov. 2009
Laboratory A B
Filter batch "Old" "New"
DI treat, % 11 11
Group III 7.5 9.9
Group I 74.5 71.8
LOFI 0.3 0.3
OCP VM 6.7 7


Total 100 100


Base Oil Saturates 79.1 75.9
Base Oil Sulfur, % 0.26 0.47
Base Oil viscosity, cSt 7.03 7.11


Cummins ISM Pass Terminated at 
102 hrs


Crosshead wear, mg 7.3* N/A
Oil Filter Diff. Pressure,  
kPa 76 246 at 100 


hours


*No severity adjustmnent
All were identical except different batches
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ISM OFDP, 15W-40 CJ-4 Prototype
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ISM Viscosity Increase vs. ln(OFDP)
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ISM Viscosity Increase vs. ln(OFDP), zoomed
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