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Members and Guests:
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Report of Meeting
L-37-1 Surveillance Panel Meeting
November 2™, 2016 Meeting
Attendees:
Voting Members in BOLD

Banas, Rob - ExxonMobil *Matthews, Brad — Afton
Bell, Don - Afton Minke, Andreas — BASF
Bubonic, Brad — Lubrizol Opperman, Robert - Meritor
Dharte, John — AAM Parke, Scott — ASTM TMC
Donovan, Eric — Afton *Reardon, Art — Gleason
Drlja, Kristijan — Lubrizol Rucker, Jule — Meritor
Dwornick, Bridget — US Army Sattler, Eric — US Army
Goyal, Arjun — BASF Smith, Dale — Intertek
*Guzikowski, Joe — Dana Trader, Angela — Intertek
Kanga, Percy - ExxonMobil Umerley, Matt — Lubrizol
Kearney, Bill — Afton Venhoff, Wes — Lubrizol
Keisler, Marc — Afton Warden, Rebecca — SwRI

Marsic, Vera — Lubrizol

*indicates call-in

1.0 Agenda Review

2.0 Membership Review
e Jule Rucker to replace Troy Muransky for Meritor voting membership
o Motion —E. Donovan
o 2"—W. Venhoff
o Unanimous pass

3.0 Approval of Meeting Minutes

e 20160810
o) Motion —J. Dharte
0 2" — E. Donovan
o Unanimous pass

4.0 L-37 Reference Test Precision
e S. Parke shows how often a deviation letter is needed for L-37 reference testing now that
acceptance bands have been adopted for reference oil pass/fail.
e Motion to remove LTMS precision consequences for L-37 reference testing
e Unanimous pass

5.0 Axle Build Procedure
e Lab-to-lab differences discussed, see color-coded notes attached
e LZto determine if differential gears are being thoroughly cleaned without being
disassembled.



6.0 Gleason Data Review

7.0 Next Steps

See spreadsheet attached, Afton’s 3 runs on IND-1 have been added since the meeting
Dana expresses concern over the inconsistency of results on IND-1, ranging from 5-10
merits on Pinion Ripple at full-load
o Intertek comments that our build process may have improved over time
therefore giving us a higher pass rate on the recent runs.
Lubrizol expresses concern over some early signs that the test might be too mild, getting
passing results on a chemistry that they feel should not pass this test.
o Lubrizol agrees to run this fluid in the Dana test to see how closely the Gleason
and Dana results relate
Motion — E. Donovan —to accept the test as-is with the following correction factors
applied to bring TMC 117 and IND-1 in line with historic performance: +1 ring ridging, +1
pinion ripple, +1 pinion ridging
o 2"—A. Goyal
o Voting
= 2-—for
= 2 -—against
= 6—abstain
o Motion does not pass
Motion — E. Donovan —to accept the test as-is with the following correction factors
applied to bring TMC 117 and IND-1 in line with historic performance: +1 pinion ridging
o No2™
o Motion does not pass

Lubrizol to gather and present further data justifying the opinion that the Gleason test
may actually be mild. Lubrizol will look at fluid(s) that should likely not pass Dana L-37
compared to Gleason performance. Repeats to be included

8.0 Adjournment
e Motion — B. Bubonic

° znd

- R. Warden

Respectfully Submitted

Matt Umerley
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Agenda

« Membership Review

« Meeting Minute Approval

« L-37 Axle Build Procedure

- L-37 Reference Test Precision
« L-37-1 Gleason Data

« L-37-1 Next Steps

« New Business

- Eeing essential
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Membership Review — Voting Members

« Rob Banas — ExxonMobil
« Allen Comfort — US Army
« John Dharte — AAM

« Eric Donovan — Afton

« Arjun Goyal — BASF

« Joe Guzikowski — Dana

« Denna-Mesher — Eaton**

- Eeing essential

Troy-Muransky Jule Rucker— Meritor**
Scott Parke — TMC

Dale Smith — Intertek
Matt Umerley — Lubrizol
Rebecca Warden — SwRI
Khaled Zreik - GM

© 2015 The Lubrizol Corporation
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Meeting Minutes
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L-37 Reference Test Precision
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L-37 Axle Build Procedure
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L-37 / L-37-1 Lab-built Axle Build Procedure

A12.1 Axle Preparation

A12.1.2 Component Cleaning

A12.1.2.1 Using a solvent meeting ASTM D235 Type Il Class C per ASTM
D7452 7.2, scrub all residual oil and dirt from the disassembled test parts with a plastic
bristle parts brush. Axle tubes will only be well rinsed with spray solvent. Use care not to
damage wheel end seals, they will not be changed.

A12.1.2.2 Thoroughly wash the new ring, pinion, and Timken build kit parts for
assembly with solvent.

A12.1.2.3 All parts are to be blown completely dry.

"The bearings shouldn’t be cleaned with solvent. You need light oil on them to
allow you to do the break/turn, etc. -SWRI

A12.2 Pinion Assembly

Al12.2.1 Measuring For Head Bearing Shims

Al12.2.1.1 Install tail bearing race, tail bearing, washer, and pinion seal.

Al12.2.1.2 Install set-up head bearing outer race with OD of race slightly ground
down and set-up head bearing into the housing.

A12.2.1.3 Using the Miller Special Tools 6775 or equivalent tool, measure the
pinion depth and record the value. This value will equal the total head bearing shim
amount.

Al12.2.1.3.1 For Gleason hardware builds, subtract 0.005” from the
measured pinion depth to determine the proper head bearing shim amount. For
example if the pinion depth is 0.040”, subtract 0.005” which makes the total head
bearing shim amount of 0.035”.

Al12.2.1.4 Remove the pinion depth tool and set-up head bearing outer race and
bearing.

~This section depends on what tools you have. Some labs have a measurement
tool that don’t require setup bearings on the pinion for measurements. -SWRI

A12.2.2 Final Pinion Assembly

A12.2.2.1 Stack appropriate shims equal to the value determined in A12.2.1. Use
best practices when stacking shims by placing the thinnest shims towards the center of
the stack and the thickest shims on the either end of the shim stack.

A12.2.2.2 Install the head bearing shims and the new head bearing outer race
into the housing.

A12.2.2.3 Using a hydraulic press, install the new head bearing onto the pinion.
Stop pressing when 5 tons of pressure is achieved to seat the bearing.

A12.3 Carrier Assembly

A12.3.1 Installing Side Gears and Ring Gear

A12.3.1.1 Install the side gears and thrust washers then rotate the diff pinion
gears and thrust washers into place at 180° of each other.

A12.3.1.2 Slide the diff pin through the carrier and side gears.



L-37 / L-37-1 Lab-built Axle Build Procedure

A12.3.1.3 Align the diff pin with the roll pin hole. Drive the roll pin into place.
A12.3.1.4 Slide the ring gear over the carrier and align with new bolts from build
kit. Tighten ring gear bolts to 110 + 10 Ibf-ft alternately.

This is currently not being done as the differential is not currently being
disassembled at EOT. -LZ

A12.3.2 Measuring For Carrier Bearing Shims (Includes Pinion Assembly
Installation)

A12.3.2.1 Install the Miller Special Tools 6770-D343 dummy carrier bearings or
equivalent tool onto the assemble carrier. Insert the carrier with dummy carrier bearings
into the housing.

A12.3.2.2 Using a dial indicator, measure the total carrier shim amount by sliding
the carrier side-to-side. Measure in four (4) locations around the carrier and record the
average total carrier shim amount. This measurement will be referred to as the “total”
shim measurement.

A12.3.2.3 Remove the carrier and dummy bearings from the housing. Leave the
dummy carrier bearings on the carrier assembly.

A12.3.2.5 Install the yoke and pinion nut. Torque pinion nut to 250 Ibf-ft.

A12.3.2.6 Check turning torque and ensure it is between 25-50 Ibf-in. Adjust tail
bearing shims accordingly if necessary.

A12.3.2.7 Reinstall the carrier assembly with dummy bearings into the housing.
Note: Be careful to make sure the gears are in mesh and do not chip during carrier
installation.

A12.3.2.8 Using a dial indicator as previously used in A12.3.2.2, zero the dial
indicator with the carrier pulled fully out of mesh. With the dial indicator zeroed, slide the
carrier fully into mesh and record the value shown on the dial indicator. This value will
be referred to as the “into mesh” shim measurement.

A12.3.2.9 Remove the carrier assembly and dummy bearings from the housing.
Remove the dummy bearings from the carrier assembly.

A12.3.3 Calculating Carrier Shim Amounts

A12.3.3.1 The measurement taken in A12.3.2.8, the “into mesh” measurement,
will be for the ring side of the carrier. Subtract 0.005” from the “into mesh” measurement
and the result is the total shim amount for the ring side of the carrier. This pulls the ring
out of mesh by 0.005” to set backlash.

A12.3.3.2 For the non-ring side of the carrier, take the “total” shim measurement
from A12.3.2.2 and subtract the “into mesh” shim measurement from A12.3.2.2. Then
add 0.010” to this calculated value to account for the 0.005” subtracted in A12.3.3.1 as
well as adding 0.005” preload to the carrier. The final calculated value is the total shim
amount for the non-ring side of the catrrier.

Table 1 — Carrier Shim Calculation Example

“total” 0.090”

“‘into mesh” 0.060”

Ring side 0.060” — 0.005” = 0.055”

Non-ring side 0.090” — 0.060” + (0.005” + 0.005”) = 0.040”




L-37 / L-37-1 Lab-built Axle Build Procedure

A12.3.4 Final Carrier Assembly

A12.3.4.1 Stack appropriate shims equal to the values determined in A12.3.3.
Use best practices when stacking shims by placing the thinnest shims towards the
center of the stack and the thickest shims on the either end of the shim stack.

A12.3.4.2 Install the bearing set that will be used for pattern check using a
hydraulic press, install the ring side carrier bearing and shims onto the carrier. Stop
pressing when 5 tons of pressure is achieved to seat the bearing.

A12.3.4.3 Install the bearing set that will be used for pattern check using a
hydraulic press, install the non-ring side carrier bearing and shims onto the carrier. Stop
pressing when 5 tons of pressure is achieved to seat the bearing.

Al12.3.4.4 If setup bearings are used for a preliminary pattern check, they will
need to be replaced with new bearings and the pattern will need to be checked again.

A12.4 Axle Assembly

A12.4.1 Install the fully assembled carrier into the axle housing. Note: The gears are
very hard and chip easily, make certain that the gears mesh as the carrier is installed. If
the carrier is loose (drops right in) carrier preload adjustments will need to be
performed.

A12.4.2 Check to see if some lash between the gears exists.

A12.4.3 Install the bearing caps and carrier bolts tighten to 85 + 5 Ibf-ft.

Al12.4.4 Place the dial indicator on the axle flange and position it to test ring gear lash. It
shall be between 0.004” and 0.009” inches, 0.007” is preferred.

A12.5 Pattern Check Procedure

A12.5.2 Very lightly paint pattern paste on 3 to 6 ring gear teeth. Thick coatings will
cause unacceptable pattern variations.

A12.5.3 Install the L-37 ring gear loading cover using standard cover bolts and lightly
tighten all 3 set screws to apply tension to the ring gear. Axle shafts with manual brake
assemblies are also acceptable for applying load for the pattern check.

A12.5.4 Adjust the load applied to the ring gear to achieve 15 £ 5 Ibf-ft turning torque
during the first revolution of the pinion for Gleason gears, 30 £ 5 Ibf-ft for Dana gears.

A12.5.5 Rotate the pinion at least 6 additional turns the same direction. Then rotate the
pinion in the opposite direction at the turning torque specified in A12.5.4 for at least 6
additional turns to bring the pattern painted teeth into view. If the patterns match the pattern
photos proceed to final assembly. If the pattern position is not correct on either drive or coast
side, adjust pinion depth until proper pattern is achieved. NOTE: Pinion depth adjustment
changes previous settings. Pinion preload and lash may change with the depth shim
change. All must be corrected before running new pattern checks.

A12.5.6 Once an acceptable pattern is achieved, wash paint off gear teeth using solvent
per A12.1.2.1. Blow dry with compressed air.
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Lo |GearBatch | Gear Number] ﬁrﬂw Test Version Hardware Type oil CMR EOT Date Housing Pinion. Ring. TS
Hardness| Ripple | Ridge | Spitt | Score | Case Depih| Hardness| Wear | Ripple | Ridge | _Spitt | Scor
A ited 2115035 | 2116457 134 [o0160.3 6 6 3 o7 o 06 63 6 10 4 5 kshoo Run
A rited | Matrix Axe 8 2116453 | 2115440 134 5 8 3 8 o[ 0.058 62 6 8 4| ) 0] Chiooina on pinion teeth
A ited 2116453 | 2115440 134 LAB-A0026-01 4 7 4l o8 o[ 0.058 62 6 ) 4 8 o
) ited 2124065 | 2124399 134 6 9 6 8 o[ 0083 62 6 10 6 s o
D rited | Matrix Axe 3 2116053 | 11 134 058 62 Failed
B rited | Matrix Axe 4 2116453 | 11 134 058 62 ‘Shut down at 14 hours on Test. 5 Pinion Teeth Broken, All exceot 3 Ring Gear ked)
B rited 2116453 2115440 134 5 ) 4 5 10 058 62 6 10 5 99 10 Chinpina on pinion teeth. 8 broken rina gear teeth |
G rited 2116454 211¢ 134 3 9 3 6 BT .053 63 7 9 99 10 Chinpina on pinion teeth. 3 broken rina aear teeth 1
ited 211654 LAB-AC024-01 058 Chiooina on one tooth
ited 2116453 LAB-A0027-01 058 1
ited 2124463 083 1
ited 2153061 055 1
ited 2124465 083
ited 2116453 1 058 1 on dinion. and polished out
ited 2116453 058 n oinion. 1 shutdown due to Dower outage
ited 2124465 083
ited 2124465 083
ited 2124465 083
ited | Matrix Ade 9 2116453 1 058 1
ited | Matrix Axe 7 2116453 1 058 1
ited 2116454 053 BUi 0,010
ited 2116454 1 053 1 Built 0,010 out of mesh (out of the rool)
r ed [iairx darc 2116453 61 7 E E 0,058 &2 1c Broken Pinion Toot
A ed 2115435 62 1 006 63 s
) ted [ Matrix Axle 1 ANA NIA ANA s,
D ted 2124465 1 083 62 1
B ted | Matrix Axi 2116453 1 058 62 1
B ted 2135702 1 056 62 5 Chiooina on Pinion Teeth
o ted 2116454 053 63 s,
o ted 2116454 053 63 s,
[ 395[standard [ 2116441 [ e ] 9] 10] 10] 9.9] 10[ o054 [ 63 | 9] 10] 10] 9.9] 10] 1
A ited 2116453 LAB-AD025-01 | 1 058 &2 s 1 Shut down dus T005%
A ited 2116453 058 62 s,
) ited 2153061 055 63 1
D ited 2153061 055 63 5.
B ited 2135702 1 056 62 )
B ited 2135702 1 056 62 1 Chiooina on 2 inion teeth
o ited 2116454 053 63 5.
s ited 2116454 1 053 63 1 )
ited 2135702 62 056 62 1 1
ited 2135702 62 056 62 1 )
ited 2135701 62 056 63 1 5 10% reduction in dvno load
ited 2116453 X 61 058 62 s,
ited 3262 2115435 73 050 62 060 63 5 2350 N-m
ited 3.263 2115435 120258-L371 050 62 060 63 2350 N-m
ited 3260 2115435 | 2116457 D1 [120257-L371 050 62 060 63 1 2350 N-m
ited 2135703 | 2135700 IND 054 62 052 61
ited 2135700 IND 054 62 1 1 052 61 1
ited 21 IND. 05 63 05 63
ited 2124462 IND 058 62 06 63
[ oos [ e ] 8] 10[ 10[ 9.9] 10] ooss [ 62 | 9] 10[ 10[ 10[ 10[1645 N-m ]
[ o051 [ e | 8] 10[ 10[ 9.8] 10[ oos8 [ ez | 9] 10[ 10[ 9.9] 10[1645 N-m |
[ ooss [ e | 8] 10[ 10[ 9.9] 10[ 0056 [ 62 | 9] 10[ 10[ 10[ 10[1645 N-m |
[ oosa [ e | 7] 10] 10] 9.9] 10 0052 | 61 | 8] 10] 10] 10] 10[1645 N-m 1
ited 1 1 06 m
rited I 1 1 06 -m
ited LAB-A0036-01 058 -m - High vibration during test ohase
ited LAB-A037-01 | 058 -m
rited 058 -m
rited 058 -m
rited 083 -m - LZ built axle
rited 06 -m
rited 06 -m
i 1 06 -m
ited 10[ 0055 -m
) ited 10 06 -m
G ited 10[ 0053 -m
G ited 10[ 0053 m
) ited 2135703 ) 052 61 ) m
ited 2153061 | 2153064 o 055 63 o -m
ited 2135702 o 056 62 ) -m
ited 2124066 | 212! 06 63 1 -m
ited 2116054 | 2116 ) 053 63 5 -m
ited 2116054 | 2116 o 1 053 63 o 1 -m
rited 2116453 211! 8. .058 62 9, 10 -m
ited 2116053 | 211 LAB-A0034-01 | o1 10[ 0058 62 o 10 -m
[c Nontubrited | T a1 0054 [ 62 [ 7] | of 93] 0] o052 | 61 | g of of 93] 10]1645 N-m ]
[c INontubrited | | 42 0054 62 7] | 9f 93] 10[ 0052 61 7] | 9f 99 10[1645 N-m 1
ALTERNATIVE HARDWARE
o TNon-Lubrited | [3230 [standard | vilszs | patessa | 134 [112s15.L371 | 20151001 [ A 5[ 8] sl o[ 1] A WA 6] o] 5[ 99]  10[fullioad 2359 N-m. D 1
ALTERNATIVE BREAKIN LOADS
[3-234 [Standard [ 2135703 o054 [ e | 7] 8] 7] 99] 10 o052 | 61 | 7] 10] 8] 99] 10]15 times (800 N-m) breakin. full load test
[3-231 [standard | 2135703 [To0sa [ &2 | 5| | 4] 9| 10 o052 | 61 | 6] of 5] 99 10] 1.5 times (800 N-m) breakin. full load test: on pinion_|
A ed 2116453 058 62 )
A ted 1 058 62 )
D ted 083 62 1 )
D ted 1 083 62 )
e ted 1 1 058 62 1 1 Pinion_Similar oolished ot
B ted 2135702 1 1 056 62 1 1 Pinion_Similar onished aur
Ring I
Wear | Ripole | _Ridae Soitt_|Score |
sTD 134 Dama ‘erence Daia N=28 657 e 6.96 981] 10/
STD Gleason Data 617]  933] 450 9.82[ 10
sTD Gleason Data  1650N-m 650 93s| 538 988 1000
STD 152(-12) Dana ‘erence Data N=94 753 91l o1 s 0] 79] 963 se7] 991 10
STD Gleason Data [ 775] eers| 25| 9of 10l 825 o9s7s[ o075 9.005] 10
s 155(0  Dana erenceData  N=67 | 716] 918 90a] 94| 0] 78s] 9] X )
STD Gleason Data 7.9] 9. 96] 9.9 100] 84[ 100 100] 9.9 100
CAN 152(-1-2) Dana ‘erence Data N=26 [ 75[ 8] 89  9s8] 10[ 757]  o93s] 9.69] 9.78[ 10]
CAN Gleason Data [ 73] 9.2] 88[ 9.9 100] 80[ 100] 9.3] 99[ 100
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SUCCESS
TOGETHER
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Working together, achieving great things

When your company and ours combine energies, great things can happen.

You bring ideas, challenges and opportunities. We'll bring powerful additive and
market expertise, unmatched testing capabilities, integrated global supply and
an independent approach to help you differentiate and succeed.

© 2015 The Lubrizol Corporation



1 ASTM L-37-1 Hardware Taskforce Membership / Sign In List

Meating Date: “/1/’ (A

Initials* Name ;::::g Company Name & Address Phone/Emall Info
ExxonMobil Fuels, Lubriacrts & Specialties Phone;  678-493-3930
Banas, Rob Voting 114 Arcadia Park Dr. Fax:
Canton, GA 30114 E-Mail: rob.a.banas@exxonmobil.com
) Afton Chemical Phone:  804-788-6332
Ball, Don Non Voting |500 Spring Street Fax: B804-788-6243
Richmond, VA 23219 E-Mail:  don.belli@aftonchemical.com
i The Lubrizol Corporation Phone:  440-347-5325
‘ Bubonic, Brad Non Voting |29400 Lakeland Boulevard Fax:
Wickliffe, Ohic 44092 E-Mail:  brad.bubonic@lubrizol.com
ASTM Test Monitoring Center Phone:  412-365-1032
Clark, Jeff ' Non Voting (6555 Penn Avenue Fax: 412-385-1047
Pittsburgh, Pennsylvania 15206 E-Mail:  jac@astmimc.cmu.edu
Linamar Driveline Systems Phone:  248-358-6038
Chambers, Harold Non-Voting |26565 Evergreen Rd Fax:
Southfield 48076 E-Mail:  hchambers@linamar.com
US Army RDECOM/TARDEC Phone:  586-282-4225
Comfort, Allen Votlng 6501 East 11 Mile road Fax: 586-282-4244
Warren, Ml 48397-5000 E-Mall:  allen.s.comfort.civ@mail.mil
The Gleason Works Phone;  585-241-4081
Dennis, Mike Non-Voting |1000 University Ave Fax:
Rochester, NY 14692 E-Mazil: mdennis@gleason.com
( American Axle & Manufacturing Phone:  313-758-4687
Dharte, John Voting 1 Dauch Drive Fax: 313-768-4237
Detroit, Ml 48211 E-Mail: Dhartej@aam.com
Afton Chemical Phong:  804-788-5097
W— Bmovan, Eric Voting 500 Spring Strest Fax:
) Richmond, VA 23219 E-Mall:  Eric.Donovan@aftonchemical.com
US Army RDECOM/TARDEC Phone: 586-282-4221
-%b Dwomick, Bridget  |Non-Voting 6501 East 11 Mile road Fax:  586-282-4244
Warren, Ml 48397-5000 E-Mail:  bridget.l.dwornick.civ@mail.mil

* Initial to indicate attendance at subject meeting
Page 10of6



2 ASTM L-37-1 Hardware Taskforce Membarship / Sign In List

Meeting Date:
. . Voting .
Initials Name Status Company Name & Address Phone/Email Info
ASTM Test Monitoring Center Phone:  412-365-1030
Farber, Frank Non Voting 6556 Penn Avenue Fax: 412-365-1047
Pittsburgh, Pennsylvania 15208 E-Mail: fmf@astmime.cmu.edu
The Lubrizol Corpeoration Phone:  44D-347-2130
Foeking, Brian Non Voting |29400 Lakeland Boulevard Fax: 440-347-9011
Wickliffe, Ohio 44092 E-Mail:  brian.foeking@Iubrizol.com
Conoco Phillips Phone: 580-767-2126
Gao, Hong Non-Voting |100 s Pine St. Fax: 680-767-4534
Ponca City, OK 74602 E-Mail: hong.gao@conocophillips.com
Afton Chemical Phone:  804-788-5230
Gottwald, Thomas Non-Voting |500 Spring Street Fax:
Richmond, VA 23219 E-Mail.  thomas.gottwald@aftonchemical.com
BASF Phone:  914-785-2083
Soyal. Arjun Voting 500 White Plaines Rd Fax:
ST Tarrytown NY E-Mall:  Arjun.Goyal@BASF.com
</ Dana Corporation Phone:  419-887-3425
\)\ Guzikowski, Joa Voting 3939 Technology Drive Fax:
([ Maumee, OH 43537 E-Mail: joe.guzikowski@dana.com
Afton Chemical Phone:  804-788-5307
Hebson, Kevin Non Voting |500 Spring Street Fax:
Richmond, VA 23218 E-Mail: kevin.hobson@aftonchemical.com
Chevron Oronits Company LLC Phone:  210-731-5609
Huren, John Non Voting |Suite 210 Fax: 210 731 5699
San Antonlo, Texas 78228-1374 E-Mail: hurc@chevrontexaco.com
Southwest Research Institute Phone:  210-522-6981
Jackson, Matt Non Voting |PO Drawer 28510 Fax: 210-522-6858
San Antonio, Texas  78228-0510 E-Mail: mattjackson@swri.org
BASF Phone: 914-785-2206
Joy, Tisha Non Veting |500 White Plaines Rd Fax:
Tarrytown NY E-Mail:  tisha.joy@BASF.com

* Initial to indicate attendance at subject meeting
Page 2 of 6



3 ASTM L-37-1 Hardware Taskforce Membership / Sign In List

Meeting Date:
Initlals* Name ‘sl::lt:g Company Name & Address Phone/Email Info
|/' ExxonMobll Research & Engineering Phone:  856-224-2094
fﬁ#’? Kanga, Percy Non Voting (600 Billngsport Road Fax  856-224.3613
Paulsboro, New Jersay 08066 E-Mail:  percy.r.kanga@exxonmobil.com
Afton Chemical Phone:
1 [Keamey, Bill Non Voting Fax:
! Southfleld, MI E-Mall;
Afton Chemical ) Phone:  804-788-5617
/I%'Keisler. Marc Non Voting {500 Spring Street Fax: 804-788-6358
¢ Richmond, VA 23218 E-Mail:  marc keisler@aftonchemical.com
Southwest Research Institute Phone:  210-522-3588
Koehler, Brian Non Voting |PO Drawer 28510 Fax: 210-684-7523
San Anfonlo, Texas  78228-0510 E-Mail:  bkoshler@swri.org
ASTM Test Monitoring Center Phone:  412-365-1034
Lind, Don Non Voing |6555 Penn Avenue Fax: 412-365-1047
Pittsburgh, Pennsylvania 15208 E-Mail: dmi@astmtme.cmu.edu
Southwest Research Institute Phone:  210-522-5430
Lochte, Michas! Non Voting |PO Drawer 28510 Fax; 210-684-7523
San Antonio, Texas  78228-0510 E-Mail:  Miochte@swri.org
The Lubrizol Corporation ' Phone:  440-347-8024
Marsic, Vera Non Voting |29400 Lakeland Boulevard Fax:
Wickliffe, Ohio 44092 E-Mail:  vera.marsic@lubrizol.com
Phone:  B804-252-6928
Milner, Jeff Non Veting |Tianhe Chemical Fax;
E-Mail:  jimilner@tianhe-us.com
Eaton Corporation Phone: 269-342-3039
Mosher, Donna Voting 26201 Northwestern Highway Fax:
Southfield, Ml 48034 E-Mail: donnammosher@eaton.com
Meritor Automotive Phone:  248-435-1401
“Wﬁy———%g—-_wm\ : =
Troy, Michigan 48084 E-Mail: troy.muransky@Meritor.com
General Motors Phone:  248-343-7347
O'Brlen, Charyl Non Voting |823 Joslyn Ave. Fax: 248-676-7146
Pontiac, Ml 48340-2925 E-Mail:  cheryl.obrien@gm.com
= Meritor Automotive Phone:
@9& Opperman, Robert Non Veting {2135 West Maple Fax:
Troy, Michigan 48084 E-Mail: @Meritor.com

* Initial to indicate attendanca at subject mesting
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Meeting Date:
. V g
Initials* Name s::::g Company Name & Address Phone/Email Info
Dana Corporation Phone:
Pappademos, Lou Neon Voting Fax:
Fort Wayne, IN E-Mail:  lou.pappademos@dana.com
ASTM Test Monftoring Center Phone:  412-365-1036
Parke, Scott Vofing 6555 Penn Avenug Fax:
Pittsburgh, Pennsylvania 15208 E-Mail: sdp@astmtme.cmu.edu
The Lubrizol Corporation Phone:  440-347-4225
Prengaman, Chris Non Voting (28400 Lakeland Boulevard Fax:
Wickliffe, Ohio 44092 E-Mail:  chris.prengaman@Iubrizol.com
‘\('l The Gleason Works Phone: 585-256-6675
0 Reardon, Art Non Voting 1000 University Ave Fax:
Q_ Rochester, NY 14692 E-Mail: areardon@gleason.com
Afton Chemical Phone: 804-788-5323
Recinos, Will Non Voling (500 Spring Street Fax:
Richmond, VA 23218 E-Mail:  william.recinos@aftonchemical.com
Intertek Automotive Research Phone:
Rettman, Kevin Non Voting {5404 Bandera Rd Fax:
- San Antonio, Texas E-Mail:  Kevin.Rettmann@intertek.com
Meritor Automotive Phone:
Rucker, Jule Non Voting 2135 West Maple Fax:
Troy, Michigan 48084 E-Mail: @Meritor.com
* | Southwest Research Institute Phone: 210-522-3445
Sanchez, Art Non Voting |{PO Drawer 28510 Fax: 210-680-1777
San Antonio, Texas  78228-0510 E-Mail: asanchez@swri.org
Intertek Automotive Research Phone: 412-855-8854
Smith, Dale Voting 5404 Bandera Rd Fax: 210-684-6074
San Antonio, Texas E-Mail: Dale.Smith@intertek.com
Research institue of Petroleum Processing Phone: 011-86-10-8236-8182
Song, HaiQing Non Voting |No. 18, XueYan Road, PO Box 814-19 Fax: 011-86-10-6231-1290
Beijing 10083 P.R. China E-Mail: songhq@ripp-sinopec.com
William T. Sullivan, Inc. Phone:  908-930-3512
Sullivan, Bill Non Voting |6 Scheiber Drive Fax: 287-220-7750
Brick, NJ 08723 E-Mail:  wtsullivan@comecast.net
Phone: 914-262-8715
Suresh, Arunya Non Voting |BASF Fax:
E-Mail: arunya.suresh@basf.com
Intertek Automotive Research Phone: 210-706-1533
\/ Trader, Angela Non Voting 5404 Bandera Rd Fax:
San Antonio, Texas E-Mail: angela_trader@intertek.com

* initial to indicate attendance at subject meating
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Meeting Date:

Initlals* Name ‘Sf::'t:g Company Name & Address Phone/Emall Info
The Lubrizol Corporation Phone:  440-347-4580
M U Umerlsy, Matt Voting/Chal| 28400 Lakeland Boulevard Fax: 440-347-2878
Wickliffe, Ohic 44092 E-Mail: mtue@Iubrizol.com
The Lubrizol Corporation Phone:  440-347-4879
W‘, Venhoff, Wes Non Voting | 29400 Lakeland Boulevard Fax:
Wickliffe, Ohio 44092 E-Mail: wve@Iubrizol.com
Southwest Research Institute Phone:  210-522-6266
Warden, Rebecca Yoting PO Drawer 28510 Fax:
8an Antonio, Texas  78228-0510 E-Mail: rebecca.warden@swri.org
Lanzhou Lube Gil R&D Institute Phone: 011-86-931-793-3713
Xie, JingChun Non Voting No. 369 Yumen Streat, XiGu District Fax: 011-86-139-9319-2560
Lanshou 730060, GanSu Province P.R. China E-Mail: xiejingchun_rhy@petrochina.com.cn
General Motors Phone: 248-977-9214
Zreik, Khaled Voting 823 Joslyn Ave Fax: 248-857-2550
Pontiac, MI 48340-2925 E-Mail:  khaled.zreik@gm.com
9 B Phone;
7 | sy, Lobired o
Dﬁ}. A ”Mj E-Mail;
E/LJC{/ A/l/ MS 441”7 Phone: 5B4 282 zz 72 ‘
Fax: i
SAT TLELR Gy pe,. WU EMaitgC , £, S Hlfeaswcfu'@ WMo /.
WS' Phone:
| vy | BASE ~
,/Mmféf BN 4 1Gly ea@s. min be & 5asﬁt
TTHE WS Phone:
Mf’“e M "INV | APron Chemical Fax
i BRAD E-Mail:

* Initial to indicate attendance at subject meeting
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