Unconfirmed Minutes of Mack T-11 Task Force Meeting

February 13, 2003

Hagerstown, MD

Attendance:

Jeff Clark – TMC; Stacy Bond and Jim Moritz – PerkinElmer; Pat Fetterman and Michael Minotti – Infineum; Jim Matasic, Bill Larch, and Mark Rees – Lubrizol; John Knight and Steve Gearhart – TEI; Riccardo Conti and Steve Kennedy – ExxonMobil; Dan Pridemore and Charlie Passut – Ethyl; Wim van Dam – Chevron Oronite; Scott Richards – SwRI; Greg Shank and Ken Goshorn – Mack Volvo Powertrain

Action Items:

1. Steve Kennedy will draft the Scope and Objectives

2. Jeff Clark to issue procedure Draft 1 with all noted changes

3. Test labs are to track injection timing data and bring to next meeting

4. Scott Richards is to determine and distribute the oil pan configuration, including the auxiliary oil system pick-up and oil sump t/c locations

5. Jeff Clark is to obtain the last two soot round robin data sets out to 4 decimals

6. Ken Goshorn will investigate the injector opening pressure spec

7. Jeff Clark will distribute a schedule of used oil measurements

8. TEI will investigate the availability of the old engine block design

1. Task Force Membership – no changes

2. Scope & Objectives – Steve Kennedy will draft and attach to the meeting minutes.

3. Define Critical Hardware

The T-11 hardware was determined as follows; any significant comments, discussions, or motions are noted next to the hardware item in question:

cylinder heads (732GB3494M2)

piston crowns (240GC5125M)

injector nozzles (736GB411M2)

cylinder kit number (57GC3116-10)

full flow oil filters (p/n 485GB3236)

centrifugal oil filter (same as T-10, get p/n for minutes)

top piston ring (349GC3113)

stainless steel venturi (762GBX433SS) – Jim Moritz showed pictures of an aluminum venturi with extensive test time on it. No significant corrosion or erosion was evident. A brief discussion followed, consensus was to stay with the stainless.

stainless steel intake manifold  - a motion to use stainless steel intake manifold design was approved (Kennedy, Richards.  8-0-1.)  It is P/N M10105GCX4332/5212, and is to be obtained from TEI. This is the SR design.

oil pump (315GC465BM)

main bearings (M1057GCT100-G1)

conrod bearings (M1062TGBT100-H1)

Ken Goshorn supplied a breakdown of parts potentially needing to be replaced at rebuild. (valve guides, seals, etc.) After a short discussion, it was determined that the following parts are to be replaced at rebuild:

Valve guides 714GB3111

Inlet inserts 13GC316

Exhaust inserts 13GC317

Valve stem keys 54GC25

Valve stem seals 446GC332

Exhaust valves 688GC344

Inlet valves 690GC410

The following are replaced at lab discretion:

Valve spring outer (all) 575GC36

Inlet rotocoil 722GC314

Exhaust rotocoil 722GC315

Exhaust inner valve spring 575GC1115

Yoke pin 183GC2257

Valve spring shim 711GC258

Engine block - After a discussion of a change in the oil passages in the new block design, consensus was reached to stay with the old block. TEI will investigate the availability of the old block.

4. Review of Test Method

Flushing procedure

Charlie Passut showed EV’s flush rig for the valve covers. The rig uses a high pressure solvent spray with the oil sump removed.  This led to a discussion of the flush procedures.

Post Test Flush

One hot (immediately after EOT) post test oil flush (Bulldog) at test conditions for 30 minutes. Flush with solvent, with sump removed, and clean. Flush external oil system.

Flush for with Bulldog (30 minutes operating conditions) to remove solvent.

Pre-Test Flush

Two test oil 30 minute flushes. At rebuild, everything is to be cleaned.

EGR System Cleaning

Frequency between rebuilds is left to lab discretion until more experience is gained.

Test Length

Interest is in the 5-6% soot range. After a short discussion, test length was determined to be 252 hours.

Engine Rebuild Frequency

Riccardo Conti presented some data on oil consumption versus test hours on the engine build.  After some discussion, the following was decided:

Builds are allowed to last ten tests, provided the engine can still perform adequately. The first test is to be a reference, followed by four candidates. The sixth test is a reference, followed by four candidates. Before rebuild (1st time only) an additional reference is to be run (the 11th test).

The T-11 can be swapped in and out of the same cell with the T-8/T-9/T-10.

Soot Targets

The following applies to all tests as requirements for operational validity:

2.75 +/- 0.25 @96 hours

5.50 +/- 0.35 @192 hours

7.22 +/- 0.50 @252 hours (EOT)

Timing adjustments

This continues to be a concern. Some discussion occurred regarding both absolute timing limits and a window from the original timing setting. For the time being, a goal of +/3.0 degrees from the initial timing setting is desired. Labs are to track data and this will be discussed at the next meeting. For the time being, initial timing is not specified, but labs are to continue to report. Most labs reported an initial timing between 12 and 14 degrees BTDC.

Fuel Rate

The specified fuel rate uses about 98% of the throttle. The labs felt more comfortable setting the fuel rate slightly lower to allow more throttle should it be necessary. After some discussion, fuel rate was set at 53.5 kg/hr (118 lbs/hr).

Oil Addition

The need for an oil addition came into question. After some discussion, it was agreed that there will be no oil adds. The initial oil charge was set at 62.0 lbs.

Oil Sump Configuration

Scott Richards will check the oil pan map and determine where the auxiliary oil sump pickup should be located on the pan so that the additional oil from the increased oil charge is kept in the engine, not the auxiliary system. Oil sump t/c location is also need.

Oil Consumption Determination

Use regression on 6 minute data, for every 12 hour period, ala T-10. An oil consumption limit to potentially trigger a rebuild will be investigated.

Oil Sample Intervals and Quantities

Oil samples will be 120 mls, every 12 hours. Soot to be reported to two decimals for the time being. Labs are to re-submit to Jeff Clark the last two round robins with data to four decimals.

Break-in / Start-up / Shutdowns

The two pretest flushes serve as a break-in for new builds. Start-up and shutdowns performed ala Phase I of the T-10. Valve lash checks to be performed after the pre-test flushes on a new build.

Injector Opening Pressure

Ken Goshorn to investigate.

5. Used Oil Data Collection

The following used oil analyses are to be performed

KV(100C) per D5967 (to be taken from sample first)

TGA Soot per D5967 (to be taken from sample first)

Wear metals (every 24 hours, min)

TBN (every 24 hours, min)

TAN (every 24 hours, min)

IR oxidation (every 24 hours, min)

Injector shear (DIN), collect on new oil only

MRV(-20C) (180 hours and EOT)

Rotational viscosity (every 24 hours, different intervals than tan, tbn)

Jeff Clark will send out a schedule of measurements. 

6. Data Analysis & Pass/Fail Parameters

Wim van Dam suggested that the task force consider soot value at a fixed viscosity level or a fixed slope of the viscosity-soot curve as possible test parameters. This will be re-examined as data becomes available.

7. Reference Oils / Reference Tests

Two options: a CI-4, premium + oil and TMC Oil 820-2. Labs are to start with 820-2.

8. Next Meeting

A conference call will be scheduled in March.

The task force will also likely meet on Tuesday, April 22nd or 23rd in San Antonio.

The meeting adjourned at 2:00 pm.

