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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL 
OF 

ASTM D02.B0.02 
June 29, 2010 

Westin Crown Center, Kansas City, MO 
 

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 needs to respond in 60 days on the T-11 mild trend 
 

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 1:30 p.m. on Tuesday, June 29, 2010, in the Pershing Place 
North room of the Westin Crown Center Hotel, Kansas City, MO.   

1.2 There were 14 members present and 45 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 prior meeting were approved as written by unanimous voice vote.  
 
4.0 Membership 
 

4.1 Chris Castanien has the proxy vote for Lubrizol / Dave Duncan. Robert Stockwell has the 
proxy vote for ConocoPhillips / Dave Taber. Barb Goodrich has the proxy vote for John 
Deere / Ken Chao. Scott Harold asked that his company name should reflect the change to 
BASF from CIBA.  

 
5.0 Test Succession Plan to Support Active Categories – Mark Cooper (Attachment 3) 

5.1 Mark Cooper made a presentation regarding the life of API ‘C’ Category tests. Regarding 
Caterpillar tests, Hind Abi-Akar commented that they do not have plans to cease support 
after 2015. Life of the older single cylinder tests is less certain, however.  The C13 is a 
production engine and should be available beyond 2015. Availability of 500 ppm sulfur fuels 
may be an issue as off-road fuels have transitioned to 15 ppm sulfur.  

5.2 The Engine Oil Aeration Test (EOAT) is only referenced at one laboratory and availability of 
critical engine components is still being determined. Only one set of critical hardware 
remains.  

5.3 A large batch of piston/rings/liners/bearings to support the T-11 and T-12 through 2015 has 
been ordered.  This is considered to be the last batch purchase of hardware – the tooling 
will no longer be available. Other engine components are available as service parts.  
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5.4 The Roller Follower Wear Test utilizes a flush and run engine, but the engine injection 
pump is replaced every 15 runs. Availability of injection system hardware is a concern as 
the injection pump is critical to test severity.  

5.5 The Sequence III will have an adequate supply through 2015 to support GF-5. Supply is 
questionable beyond 2015.  

 
6.0 Mack T-12A: Mark Cooper (Attachment 4) 

6.1 Mark Cooper made a presentation to adopt the used oil MRV of the “T-12A” as a substitute 
for the T-10A. The 100 hour MRV result in the T-12 is comparable to the 75 hour MRV 
result in the T-10 with the T-10A being approximately 500 mPa·s higher than the T-12 data.  
A procedure has been developed and was adopted by the Mack Surveillance Panel. A 
detailed summary of results on reference oil 820-2 was provided. A question on the 
accuracy of the MRV was posed and Joe Franklin commented that the reproducibility of the 
test is approximately 19% at the limit range or approximately 3800 mPa·s. 

6.2 Greg Shank moved to accept the proposed T-12A method as an alternative for the T-
10A at the existing T-10A limits. Chris Castanien seconded the motion.  Steve 
Kennedy asked if we are changing the performance level given the difference between 
reference results. Hearing no further discussion, Chairman McGeehan called the question. 
12 For, 0 Against, 2 Waive. Motion carried. 

 
7.0 T-11 Report: Mark Cooper 
 

7.1 T-11 Severity Trend – Mark Cooper provided an update on the actions of the Mack 
Surveillance Panel to address the mild trend. Results from two recent extended length 
reference tests indicate more work needs to be done. Kevin Ferrick asked if there are any 
referenced T-11 stands at the independent laboratories. Currently, there are not. One of the 
dependent laboratories has a referenced stand. Kevin indicated that this could be an issue 
if someone other than the dependent test lab needs to conduct a test. Greg Shank believes 
the shift may be fuel related. He is asking for 60 days to conduct further testing to restore 
test severity.  Barb Goodrich asked about the aromatic content of the reference fuels.  

 
8.0 Cummins ISM Update: Shawn Whitacre (Attachment 5) 

8.1 Oil filters – Concern over 2009 batch regarding filter plugging severity (much higher). A new 
batch was produced in Q1 2010 with retargeted media. The 2010 batch reference oil test 
results are in line with historical performance. The 2009 filters will be sequestered and no 
longer used for testing. A 5+ year supply of 2010 filters is on-hand.  

8.2 Crossheads – New batch producing results in line with historical data, but trending slightly 
mild. The Surveillance Panel will monitor and consider correction factor adjustment as 
necessary. A recent motion to adjust the correction factor based on existing data failed to 
carry.  

8.3 Injector Adjusting Screws – An industry correction factor of 19.1 mg was imposed June 28, 
2007. The magnitude still looks appropriate but impacts the merit calculation. Full merits are 
no longer possible as the correction factor exceeds the 16 mg minimum. The Surveillance 
Panel has been deliberating a variety of proposals but none that they are ready to bring to 
the HDEOCP at this time.  

 
9.0 EMA Report: Greg Shank (Attachment 6) 

9.1 CJ-4 oil performance in the field has been good. The chemical limits appear to be ok - no 
issues to report. The 2015 timeline for test development was mentioned as were concerns 
about clashing with the GF-6 timeline. EMA does not know if a performance change is 
needed. A new heavy duty fuel economy specification may challenge the current 3.5 cP 
HTHS limit. Actual implementation dates for a fuel economy specification are unknown but 
EMA is using 2016-2017 timeframe. Additional performance requirements are still on the 
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table: Oxidation, TBN Depletion, Shear Stability, Aeration Severity, Turbo Deposits, and 
Fuel Economy. EMA will continue to look at the wear tests and any other tests for 
redundancy. 

9.2 New tests may be required to maintain API CJ-4. Chairman McGeehan posed the question 
about meeting more frequently to address the tests that have limited life. It was suggested 
that the RFWT and the EOAT be examined first as they currently have hardware availability 
issues. Caterpillar is working with the EOAT and may have an alternative engine that can 
be used. Greg commented that he could provide timing for a “T-13” by the December 2010 
meeting. Caterpillar will have an update on the emulsion phenomenon.  

 
10.0 The meeting was adjourned at 3:10 PM.  





 
Tentative Agenda 


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


And DEOAP Meeting 
Chairman: Steve Kennedy and Greg Shank 


  


Westin Crown Center, Kansas City, MO 
  June 29th 2010 


 
1:30-5:30 pm 


 
Chairman/ Secretary:   Jim Mc Geehan/Brad Carter for 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 8th  , 2009 Group 1:40-1:45 


Membership • Changes: Additions   Jim McGeehan  1:45-1:50 


Test succession plan to 
support active 
categories  


• Life of tests and succession plan 
for Cummins ISM; ISB; Cat C13: 
Roller follower; Cat single-
cylinder etc 


Mark Cooper 1:50-2:15 


Mack T-12A and T-11 
report 


• Mack T-12 for 100 hr MRV 
• Mack T-11 mild trend: issue 


Mark Cooper 
 


2:15-2:30 


Cummins ISM • Cummins ISM merit system with 
new cross-heads 


• New oil filters performance 


Shawn Whitacre 2:30-3:00 


EMA Report • EMA report on topic’s of concern 
•  


Greg Shank 
 


3:00-3:15 


Break—Meeting 
change 


  
 


3:00-4:00 


DEOAP Meeting • Drivers for Next Category 
•  
•  


Steve Kennedy 
Greg Shank 


 


4:00-5:30 


 •    


 •     


 •    
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Projected Life of Engine Lubricant Tests
in API ‘C’ Categories


Mark Cooper
June 29, 2010
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Requests Concerning Life of 
API ‘C’ Engine Lubricant Tests


• February 24, 2010 Letter from DEOAP 
– Plan to make CJ-4 engine tests available through 


2015


• Recent request to project availability 
beyond 2015


• Summary of all current API ‘C’ Category 
engine lubricant tests included


• Thanks to numerous people who 
provided supporting information
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API ‘C’ Category Engine Lubricant Tests
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Caterpillar Tests


June 29, 2010 4


Test Engine Supported 
through 2015


Supported 
past 2015


1K / 1N 1Y540 Yes* ?
1P / 1R** 1Y3700 Yes ?


C13 C13 Yes Yes***


Notes: 
* Current issues with oil pumps and coolant heat exchangers


** Different pistons and rings used in 1P and 1R.


*** C13 is production engine – end date of production?


Projected Life of API "C" Category Engine Lubricant Tests 
HDEOCP / DEOAP
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Cat 1Y540
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Cat 1Y3700
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C13
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Cummins ISB and ISM


• ISM
– Evolution of 1994 M-11 engine


– Engine produced in Jamestown facility for foreseeable future


– ISM can be supported through 2015, possibly longer


– Large batch of crossheads and oil filters secured in March 2010


• ISB
– Evolution of 1997 ISB 5.9 L engine


– Production ISB engine upgraded to 6.7 L in 2007


– ISB can be supported with current hardware for foreseeable future


– Transition from 5.9 L to 6.7 L after 5.9 L inventory is used up
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Cummins ISB and ISM
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Engine Oil Aeration Test (EOAT)


• Base Engine – 1994 7.3L Ford Power Stroke
– Engine designed by Navistar


– Uses HEUI injection system


• Engine Components Critical to Severity
– Engine block – must be SN 201680 or previous
– Oil pan
– Front cover
– Oil suction tube


• Availability of Critical Engine Components
– Lab currently has one engine block, oil pan, front cover, and oil suction 


tube that produce correct severity


– Still determining availability of critical components at reman contacts


– Other rebuild components available as service parts


Current design of 
these components 
reduces aeration
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1 referenced lab


Attachment 3:  Page 10 of 18







EOAT
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Mack T-8, T-11, and T-12


• T- 8 
– 1989 E7 12 L engine
– originally production engine


• T-11 – T-12 
– 1998 based on E7 E Tech with 


Bosch EUP
– Non-production, emissions 


mapping configuration
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Notes: 
E7 and E Tech no longer in production


Sufficient pistons, rings, liners and bearings to support usage through 2015+


Other components supported through service parts
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Mack Test Usage
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Roller Follower Wear Test
• Base Engine – 1992 6.5L GM Diesel V-8


– Original engine 6.2L GM diesel (1982-1992)
– Changed to 6.5 L (6.5 L in production 1992 -2000)
– Mechanical injection pump, variant of Stanadyne DB-2 pump
– Flush and run test, but engine / injection pump replaced every 15 runs
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RFWT Critical Parts Inventory


Roller Follower Inventory at CPD Quantity


Assembled Roller Followers 575


Components (Bearing & Shafts) 7413


Total Roller Follower Availability** 7988
Notes: 
Engine components outside of ten-year warranty requirement supply.


Engine components will only be supported if dictated by sufficient volume.


Injection system upgraded to electronic rotary pump in 1994.


A version of this engine still produced by AM General, General Engine Products (GEP).


Engine Components Availability


6.5 L Engine Long Engine Block (PN 88894130) Currently available


Injection Pump K8-DB2831-5437 (PN 12561384) Available at dealer
Discontinued?


Injection Pump (in RFWT test procedure) (PN 10154615) Unable to confirm


Fuel Injector Nozzle (PN 12458122) Currently available
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Sequence III


Projected 3800 runs 2010-2015
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Sequence III Critical Parts Inventory


Component GM Racing Test Labs Total


Connecting Rods (PN 12593374) 21,758 1172 22,930 (3821 runs)


Crankshaft (PN 24502168) 584 50 634 (3804 runs)


Engine Block (PN 24502286) 570 36 606 (3636 runs)


Cylinder Head (PN 24502260B) 6200 555 6755 (3377 runs)


Notes: 
Other parts, e.g. parts supplied by CPD will remain available.


Potential shortages of small items will be dealt with as they arise.


May be excess components at the projected end of GF-5 in 2015.


May be forced to re-use cylinder heads.


Sequence III SP feels they are “in good shape”.


June 29, 2010 17Projected Life of API "C" Category Engine Lubricant Tests 
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Summary


June 29, 2010 Projected Life of API "C" Category Engine Lubricant Tests 
HDEOCP / DEOAP 18


Test Availability 
through 2015


Availability
beyond 2015 Notes


Cat 1K No issues Possibly Oil pump and coolant heat exchanger


Cat 1N No issues Possibly Oil pump and coolant heat exchanger


Cat 1P No issues No issues CH-4 life?


Cat 1R No issues No issues
Cat C13 No issues Probably Production engine for some time


Cummins ISM No issues Probably Production engine for some time


Cummins ISB No issues Probably Production engine for some time


EOAT ? ? Critical engine parts supply?


Mack T-8E No issues Possibly Depends on usage rate until 2015


Mack T-11 No issues Possibly Depends on usage rate until 2015


Mack T-12 No issues Possibly Depends on usage rate until 2015


RFWT ? ? Injection pump supply?


Seq III No issues ? Not projected past 2015 – GF5
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T-12A for Used Oil MRV 


- as a substitution for T-10A


June 29, 2010


Mark Cooper
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T-12A - A Brief History


Used Oil MRV requirement in CI-4


• MRV measurement of 75h Oil Sample from T-10 (T-10A)


• T-10A currently unavailable (perhaps indefinitely)


T-12 is a logical alternative to T-10A


• Similarities between T-12 and T-10


• 100h T-12 has closest soot level to 75h T-10 oil sample


Mack Surveillance Panel actions


• Unanimous approval of T-12A Procedure and Ref Oil Targets


• recommendation to HDEOCP
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Comparison of Soot Level
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T-12A Test Procedure


Approved on May 25, 2010 by Mack Surveillance Panel
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Analysis of T-12 MRV at 100 hours 


versus


T-10A MRV at 75 hours


For Mack Surveillance Panel


June 14,2010


Jim Rutherford
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Summary


• Using reference data from tests with the only oil for which 
MRV was measured in both the 75h T-10A and 100h T-12


• Whether we restrict to labs with MRV from both tests and 
use two way analysis of variance, or


• Lump data from all labs for a t-test,


• The difference between 75h T-10A and 100h T-12 is 
significant (p<0.05) with 75h T-10A about 500 mPa-s higher 
than 100h T-12.


• However, within the short time period for which 100h T-12 
results are available, results from the two tests are in the 
same range.
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MRV from Chartable 75h T-10A and 100h T-12 
Samples


IND LAB type N Mean stdev Median
820-1 A T10A 2 13300 707 13300
820-2 A T10A 22 13145 561 13250


B T10A 4 12975 618 13150
T12 3 12667 551 12400


D T10A 4 13412 328 13434
T12 3 12383 349 12415


F T10A 3 13395 516 13686
G T10A 19 13132 669 13000


T12 3 12767 737 12500
821 B T12 1 11700 . 11700


G T12 3 11167 1041 11500
821-1 B T12 1 11400 . 11400


G T12 3 11767 404 12000
PC-9A A T10A 11 14682 679 14400


B T10A 1 13200 . 13200
D T10A 1 13888 . 13888
F T10A 2 14550 354 14550
G T10A 5 15440 1378 14900


PC10B B T12 1 11800 . 11800
D T12 1 11575 . 11575


PC10E B T12 3 11767 379 11600
D T12 2 12100 104 12100
G T12 1 11700 . 11700


Analysis Variable : MRV


IND type N Mean stdev Median
820-1 T10A 2 13300 707 13300
820-2 T10A 52 13162 582 13100


T12 9 12605 521 12415
821 T12 4 11300 891 11600


821-1 T12 4 11675 377 11700
PC-9A T10A 20 14744 973 14750
PC10B T12 2 11688 159 11688
PC10E T12 6 11867 305 11863


Analysis Variable : MRV
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Two Way Analysis of Variance: 
Oil 820-2 Chartable Tests in Labs B, D, &G


Class Levels Values
LTMSLAB 3 B D G


type 2 T10A T12


Number of Observations Used 36


Class Level Information


Dependent Variable: MRV


Source DF Sum of Squares Mean Square F Value Pr > F
Model 3 2061344.58 687114.86 1.82 0.163
Error 32 12050874.42 376589.83


Corrected Total 35 14112219


R-Square Coeff Var Root MSE MRV Mean
0.146068 4.715514 613.6691 13013.83


Source DF Type III SS Mean Square F Value Pr > F
LTMSLAB 2 59966.77 29983.385 0.08 0.924


type 1 1742274.572 1742274.572 4.63 0.039


T10A 13143
T12 12605


type MRV LSMEAN
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MRV versus Time: 
Oil 820-2 Chartable Tests in Labs B, D, &G
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T-test:
Oil 820-2 Chartable Tests


type N Mean stdev Std Err Minimum Maximum
T10A 52 13162 581.7 80.664 12000 14900
T12 9 12605 521.4 173.8 12019 13600


Diff (1-2) 556.8 573.9 207.2
type Method Mean Std Dev
T10A 13162 13000 13324 581.7 487.5 721
T12 12605 12205 13006 521.4 352.2 999


Diff (1-2) Pooled 556.8 142.2 971.3 573.9 486.4 700
Diff (1-2) Satterthwaite 556.8 138.2 975.3


95% CL Mean 95% CL Std Dev


Method Variances DF t Value Pr > |t|
Pooled Equal 59 2.69 0.0093


Satterthwaite Unequal 11.733 2.91 0.0135


Method Num DF Den DF F Value Pr > F
Folded F 51 8 1.24 0.7951


Equality of Variances
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MRV versus Time: 
Oil 820-2 Chartable Tests All Labs
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ISM Update


Shawn D. Whitacre
June 29, 2010


HDEOCP
Kansas City, MO
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Outline


Oil Filters
Crossheads
Injector Adjusting Screws
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Oil Filters


New batch of ISM oil filters introduced in 2009
Were never run on reference test, but concerns 
expressed based on results of some candidate runs
Cummins Filtration produced new batch in Q1 2010 with 
retargeted media
“2010 batch” used in series of reference tests
Results very much in line with historical data
“2010 filters” approved; 2009 filters sequestered and will 
not be used. 5+ year supply of 2010 filters on-hand.
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Crossheads


New batch (D) of crossheads introduced for 
recent series of reference tests
Results in-line with historical data, but trending 
slightly mild
SP will monitor trend and consider CF 
adjustment as necessary
– Motion to adjust CF based on existing data failed
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Injector Adjusting Screw


IAS weight loss correction factor (+19.1 mg) 
June 28, 2007
CF still statistically appropriate but impact on 
merit system has been called in question
– Full merits (16 mg min) are no longer in play


SP deliberating a variety of proposals but none 
that are ready to bring to HDEOCP
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EMA CJ-4 / 2010 Status 
Future Concerns


CJ-4 Oil Field Performance has been good


Chemical Limits – OK – No Issues 


2015 Test Development – Performance Change?


2016-17 Fuel Economy Spec


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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