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1. Call to Order

1.1 An agenda is shown as Attachment 1.

1.2 The attendance list is shown as Attachment 2.

1.3 The task force would like to thank Charlie Passut and the Ethyl Corporation for the
meeting arrangements, hospitality and for the invitation to the NASCAR Truck Race on
September 9th.

2. Minutes from the June 21, 1999 Meeting

2.1 The minutes from the June 21, 1999 meeting were approved with no corrections.



Mack T10 Task Force
September 9, 1999

3. Scope and Objectives

3.1 Brian Lawrence presented an initial draft of the Scope and Objectives as shown
as Attachment 3 and asked for comments.

3.2 For Objective 6 Don Marn and Greg Shank suggested the word "oversee" be
changed to "monitor".

3.3 For Objective 7 Don Marn suggested adding the word "monitor" to the beginning
of the objective.

3.4 Rod bearing weight loss will be added to the secondary test parameters (shown
under Specific Activities).

3.5 Greg Shank noted that during the test development phase Mack wants to
evaluate top and second ring weight loss. Don Marn suggested dropping the word "top"
from primary test parameter 1.

3.6 Gary Tietze made the following motion (2nd by Mark Cooper):

Motion: Update the T10 Task Force Scope and Objectives with the
changes noted above and accept the Scope and Objectives as a
"living" document.

Motion Passed: Unanimously

4. Timeline Update

4.1 Jim Collum presented a revised PC-9 licensing timeline with hand written updates
made at the September 8th NCDT meeting in Baltimore. The current timeline would
allow oils to be available in the market by May 2002. Jim also showed an updated
timeline for the T10 test. The T10 timeline is shown as Attachment 4.

5. Test Sponsor Update

5.1 Greg Shank presented data from a steady state EGR durability test run at Mack.
This test was run at 1800 rpm, 400 bhp and approximately 15% EGR. Used oil analysis
of soot, TBN, TAN and Fe are shown as Attachment 5. Liner wear data was not
available at the time of the meeting. Greg also noted that used oil Cu levels were
elevated. However used oil Pb was not elevated.

5.2 Greg Shank noted that Mack was still shooting for a 300 hour maximum test
length for the T10 test. Mack is working with operating parameters to achieve this
target. Mack is also trying to avoid using a specified shutdown (soak stage).

5.3 Three T10 engines have been delivered and the fourth engine was in transient at
the time of the meeting. The final two engines of the six that have been ordered have
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been delayed because of a shortage of EGR solenoid valves. Mack expects these two
engines to be delivered to the labs by the end of September.

5.4 Some discussion about oil temperature and oxidation ensued. Greg Shank asked
if oxidation assessment noted in the Scope and Objectives means IR numbers. Brian
Lawrence indicated he wants to provide some guidance/direction to Joe Franklin and the
T10 Chemical Analysis Sub Panel. Steve Kennedy noted that at this point the industry
wants oxidation numbers to see if the T10 test could provide PC 9 category oxidation
assessment.

6. Operations and Hardware Sub Panel Report

6.1 Since virtually everyone at the T10 Task Force meeting had attended the
Operations and Hardware Sub Panel meeting earlier in the day, Jim Collum did not give
a report. The minutes from the Operations and Hardware Sub Panel meeting are shown
on the TMC’s web site.

6.2 During the Operations and Hardware Sub Panel meeting, the Lab Visitation
Group looked at Ethyl's T10 installation. Two items of clarification were made:

1) The coolant return from the EGR coolers will be plumbed into the elbow going into
the water pump inlet.

2) The taps immediately upstream were specified. Temperature measurement will be
made using the tap closest to the venturi. Pressure measurement will be made using
the tap closest to the EGR coolers.

7. T10 Chemical Analysis Sub Panel Report

7.1 Joe Franklin presented the Scope and Objectives of the T10 Chemical Analysis
Sub Panel as shown as Attachment 6.

7.2 Greg Shank asked 1) should we be measuring TAN using D 664 and the modified
TAN method? 2) would the labs know the correct procedure for the modified TAN
method?

7.3 Joe Franklin indicated that approximately 16 labs are involved in the development
of the modified TAN test method. Joe indicated that he would provide the test procedure
if necessary.

7.4 Don Marn commented that all test labs involved in the matrix should be involved
in the chem lab round robin.

Action Item -All labs in the matrix need to verify that they are participating in the round
robin.

7.6 Joe Franklin showed a list of potential used oil analysis methods for brainstorming
within the T10 Chemical Analysis Sub Panel. Joe indicated the goal is to reduce the
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number of tests and to move forward with chem lab tests that are applicable to the T10
test.

7.7 Greg Shank noted issues exist with correct measurement of oxidation and
nitration by FTIR at high soot levels.

Action Item - The T10 Chemical Analysis Task Force will develop sample dilution and
other modifications required to deal with high soot levels.

7.9 Brian Lawrence asked if anyone else had any other issues with the potential
methods on the list.

7.10 Jim Collum suggested a starting point for T10 used oil analysis should include
the T9 requirements plus FTIR plus the modified TAN method.

7.11 Joe Franklin noted that if T10 samples are provided (in sufficient quantity) they
will be distributed for evaluation.

7.12 Charlie Passut suggested adding the Cat micro-oxidation and phosphorus NMR.
Charlie also noted that ZDP depletion can be measured using IR.
8. CPD Report

8.1 Gary Tietze indicated the numbering system for serializing the rod and main
bearings may change. Other T10 parts which are common with the T9 test are in
sufficient supply at TEI.
9. Discrimination Matrix Planning

9.1 Various issues concerning discrimination matrix planning were discussed
including 1) the number of reference oils to be used, 2) the number of tests per oll, etc.
However no additional decisions were made concerning how discrimination would be
assessed.
10. Next Meeting

10.1 Greg Shank indicated he would like to have another meeting before the

December 1999 meeting. The next meeting will probably be held between late October
and early November.

11. Adjournment
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Attachment 1

Mack T-10 Task Force Meeting

Date: Thursday, September 9, 1999

Time: Following Mack Test Surveillance Panel
(approx. 3:00-5:00pm)

Location: Ethyl Corp. Research Center, Richmond, Va

Agenda

1. Membership Mark Cooper

2. Minutes - June 21 meeting Mark Cooper

3. TF Scope & Objectives Brian Lawrence

4. Timeline Update Brent Shoffner

5. Test Sponsor Update Greg Shank/Ken Goshorn
6. O&H Sub-6roup Report Jim Collum

7. Analytical Sub-6Group Report Joe Franklin

8. CPD issues Gary Tietze

9. Discrimination Matrix Planning Jeff Clark/6Greg Shank

10. Any Other Business
11.Next Meeting

12. Adjournment

NB: Will presenters kindly remember to bring a copy of their material on a 3.5
floppy disk, for inclusion in the minutes (MS Word preferred, Powerpoint or Excel and
acceptable). Thank you.

Secretary: Chairman:
Mark Cooper/Oronite Brian Lawrence/Infineum
210-731-5606 210-732-8123
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Attachment 3

Mack T-10 Task Force

Scope & Obijectives

September 9, 1999

Scope:

This Task Force is responsible for development of the Mack T-10 engine test. It is accountable to the
ASTM
Heavy Duty Engine Oil Classification Panel and subsequently to ASTM Sub-Committee B0.02.

The Task Force will strive to achieve its objectives via close co-operation and interaction with the test
sponsor, participating test laboratories and other ASTM functions (including Task Force Sub-Groups, the
Test Monitoring Center and designated Critical Parts Distributor).

Objectives: Completed

Evaluate preliminary test configuration and operational conditions and develop accordingly.

Expedite “fit-for-purpose” test/test procedure consistent with PC-9 timeline.

Identify and evaluate key performance criteria.

Demonstrate discrimination with respect to key performance criteria.

Monitor PC-9 Precision/BOI matrix execution.

Monitor/assist statistical evaluation of matrix data.

Recommend HDEOCP endorsement of T-10 test, key performance criteria and associate limits.

Complete ASTM ballots for test approval/PC-9 inclusion.

1
2
3
4
5. Optimize test procedure for maximum test precision and reliability.
6
7
8
9.
1

0. Complete ASTM ballots of Mack T-10 Research report.

Specific Activities:
Develop primary test parameters:

1. Average Ring Weight Loss.
2. Average Cylinder Liner Wear.

Evaluate and compare range of secondary test parameters including:

Lead content of EOT lubricant.

Lubricant TBN depletion.

Lubricant TAN accumulation.

TBN/TAN interaction.

Oxidation/Nitration assessment via IR or alternative analytical method.
Bearing weight loss.

AN
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Attachment 4

Time Line for the T-10 Test

Brent Shoffner - 9/7/99

2000

ID_|Task Name Start Finish Jul | Aug | sep | oct Nov, Dec Jan Feb
' |Final Kits/Parts Available (1 pe@7]ak)y9908/24 /99 I
? |Install engines and run shakedowm8/25/9910/01/9 Fe—

Procedure Available 10/01/9910/01/9

Run Preliminary Tests & Report [Da®A04/9911/16/9

Lab Visits for Discrimination Nait(/0d4/9911/16/9

7 |Discrimination Matrix Design Cqmplé@&/9911/01/9

8 |Discr. Oils Available at the 1lab®1/02/9911/08/9

° |Run Discrimination Tests 11/17/9901/18/0

*® 'Data Analysis 01/19/0002/01/0

9
9
9
9
9
¢ |Procedure Adequate for Discr Matirlil7/9911/17/99
9
9
0
0
0

all

** |HDEOCP Approves Proof of Concepto®/02/0002/02/0

* Contingent on HDEOCP Meeting Date Page 1
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Attachment 5

EGR TEST

8D 1768
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300 400 500

Oil Hours

200

600



Mack T10 Task Force
September 9, 1999

Attachment 5

EGR TEST

15 % EGR

1800 RPM Full Load
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EGR TEST
15 % EGR
1800 RPM Full Load
TBN D 4739
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Attachment 5

EGR Test

15 % EGR
1800 RPM Full Load
TAN D664
4
35
3
2.5

151
36 89 150 203 286 362 432

60 116 178 262 334 388 485
Oil Hours




Mack T10 Task Force
September 9, 1999

Attachment 6

T10 CHEMICAL ANALYSIS SUBGROUP
REPORT
09/09/1999
Joe Franklin

Scope:

Develop and refine a list of analytical and/or bench tests
to indicate used oil performance reserve. From the
refined list of tests we will establish acceptable precision
based on representative HDEO samples.

Objectives:

Determine the needs of the test sponsor in terms of
measurement and definition of performance reserve.

Establish clear recommendations to the T10 Task force
group before engine test precision matrix begins.

Action items:

All — Review list for technical feasibility.

Chair — Talk to test sponsor to review Needs.
Chair — Monitor T10 Development work to obtain
representative samples for analysis.



