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Report of Meeting
L-37 Surveillance Panel Meeting
Automation Alley

Troy, Mi
November 2™, 2011
Attendees:
SwRI - Koehler
Lubrizol - Greene, Venhoff, Hamilton, Gropp
Afton - Koglin, Bell, Higuchi, Kearney
Intertek - Smith
TMC - Parke
Meritor - McGlone, Muransky
Dana - Guzikowski,
Volvo - Bryson, Athey
AAM - Dharte
ExxonMobil - Eliot, Kanga
Chevron - Zakarian
GM - Zreik, O’Brien

Voting Members in BOLD
The meeting was called to order at 9:00 am EDT.

1.0 Approval of Meeting Minutes

e August 11", 2011 Surveillance Panel Meeting (Warrendale, PA)
e October 11", 2011 Surveillance Panel Meeting (Teleconference)

Mr. Zakarian / 2" Mr. Dharte to approve the minutes as presented. Motion for approval was
passed with a vote of 9-Yes, 0-No, and 0-Abstentions.

2.0 Summary of Meeting Discussions

2.1 Hardware Update — Full Batch Progress

The group reviewed the current hardware situation. The current estimate for completion from the manufacturer
was anywhere from mid-November to early December. The labs must still decide how many gear sets to Lubrite
and how many leave uncoated. They also must still decide how many new housings to purchase. Due to the high
cost of the housings ($2300 each), the labs deferred this decision to a later meeting. This is because the timing of
the next generation test is currently being discussed and this information will guide the labs on how much
hardware will be needed in the current test.

ACTION ITEM #1: The chairman is to setup a teleconference with the labs to discuss the issue of new housings
soon after this meeting.

2.2 Next Generation L-37 Test

The panel next reviewed the development of a next generation L-37 test. This development was started at the
November 3™, 2010 meeting. The minutes from that meeting stated, “This group will begin working with the



intent of having a realistic test option(s) identified within approximately 1 year. This group will work to identify
hardware and conduct test development in this timeframe.”

The Chairman commented that one year has now passed and emphasized that it is now time to make decision on
the next generation test. Several other decisions are potentially influenced by the timing of the next generation
test and the group should make sure we continue to make progress.

Two options have been discussed to date. One option is to use American Axle Hardware and the other uses
Gleason ground gears and the current L-37 housing. The group began the discussion by going over and agreeing to
a pros/cons list of each option. The pros and cons list is in attachment 2.

Key discussion points that came out of the pros and cons list were:

* Several opening comments were:
0 Ground gears would be very repeatable to build, especially batch to batch
O ltis true that lapped gears are more common
0 Assembly is easy with ground gears and there is no need to match ring and pinion, but in
order to take advantage of this a test fixture would need to be designed
0 Pitting/spalling can pop up with lapped gears while the loss of compressive residual stress is a
possible issue with ground gears
0 Gear manufacture is a side business for Gleason, and they may not be able to devote as much
attention when compared to a company in which gear manufacture is the primary business
e Mr. Koglin expressed preference to move forward with custom gear sets.
e Mr. Gropp mentioned that these gear sets would need to represent the field, and lapped gears are
dominant in the field
e Mr. Koglin shared a presentation on some additional testing on the Gleason gears and also some
testing on the AAM ‘ zeta’ hardware:
0 Afton purchased some AAM axle from a dealership and ran some testing on some “off the
shelf” fluids
0 2 of 7 “GL-5” or “SAE J2360” fluids did not pass the test
=  Mr. Gropp shared that he was encouraged by the results; he mentioned that the
dealer axles were Lubrited and that GL-5 does not have a Lubrited test requirement.
He felt it was encouraging that some fluids did not pass the test. GL-5 oils are only
required to pass the non-lubrited version of the test. Even on SAE 12360, not all oils
are created equally.
0 Some of the dealer axles showed very low backlash (<0.004")
0 There was also a concern about the color of the fluid at EOT (black)
=  Mr. Bryson commented that the color alone isn’t important, but what is causing it is
=  Mr. Gropp commented that the used oil in the Lubrizol work did not show any signs of
excessive oxidation, and as far as any deposits, this test does not focus on deposits,
the L-60-1 test is in place for this. Mr. Greene shared some data on viscosity of end of
test drains on pass and fail oils and there was little change pre to post test signifying
little oxidative degradation.
e Mr. Zakarian stated that he had some concerns over the AAM proposal but it might be our best option
now
¢ Mr. Smith commented that the cost seemed the best with the AAM option
e Mr. Bryson commented that moving forward with the AAM option would be a positive step because
the axle is available, he commented that moving towards a ground gear could be considered in the
future
¢ Mr. Koehler stated that he had not seen any problems in running the test at his lab, he commented
that SwRI would suggest we proceed with the AAM axle. He would have no problem exploring ground
gears at some point in the future



At this point the following motion was made:

Mr. Zakarian / 2™ Mr. Koehler to move forward with the AAM ‘Zeta’ next generation L-37 test
proposal. At this time, the group will not be seeking further Dana hardware after the current situation is resolved.
The labs will work together to effectively use the remaining Dana hardware. The labs will also investigate any
concerns with the proposal as they work to implement the test. Motion passed with a vote of 7-Yes, 1-No, 1-
Abstention.

As a future item for consideration, Mr. Zakarian requested that the group continue to investigate hardware
variability.

Mr. Bryson commented that the group should meet with AAM and clearly specify our requirements. The group
agreed that they should work to have the AAM test proposal ready for adoption within 1 year from this meeting.

This includes formalizing a procedure and test stand setup.

The labs will work together to decide how to best bridge the gap between the new and old test with respect to
hardware inventory. This will include the discussion of how many new housings are needed with each lab.

2.3 Clarification on Broken Tooth Definition

The panel approved a definition for a broken tooth at the May 11, 2011 meeting. Mr. Parke has since received a
comment for clarification from the rating group. Mr. Parke wanted confirm that the group meant for the
definition to only consider a tooth broken when the broken area included the drive side. For example, if a tooth
was missing some material from the coast side, but not the drive side, it would not be considered broken. The
group agreed that a tooth most have some portion of the drive side missing to be considered broken. The
definition needed no further changes and Mr. Parke commented that he will now be issuing an information letter.

3.0 Adjournment

Motion to Adjourn by Mr. Bryson, 2" Mr. Smith. Meeting Adjourned at 12:10 pm EDT

Respectfully submitted,
Digitally signed
1y J by Galen Greene
AR 25 Date: 2011.11.09
15:32:47 -05'00'
Galen Greene
L-37 Surveillance Panel Chairman



Attachement 1

ASTM L-37 Surveillance Panel Membership/Mailing List

Meeting Date: November 2nd, 2011

Initials™ Name \é:at::g Company Name & Address Phone/Email Info
[Volvo Powertrain Phone: 3c/~573-56%7
.4 4{— |Athey, Allison {Non Voting {13302 Pennsylvania Avenue Fax:
Hagerstown, Maryland 21740 E-Mail:  allision.athey@volvo.com
Afton Chemical Phone: 804-788-6332
< D (L(b Bell, Don ‘Non Voting 500 Spring Street Fax: 804-788-6243
9 | Richmond, VA 23219 E-Mail:  don.bell@aftonchemical.com
] Volvo Powertrain Phone: 301-790-6744
v?ﬁ 'Bryson, Tom ‘Voting 13302 Pennsylvania Avenue Fax: 301-790-5605
, | Hagerstown, Maryland 21740 E-Mail: thomas.bryson@volvo.com
ASTM Test Monitoring Center Phone: 412-365-1032
{Clark, Jeff ‘Non Voting  |6555 Penn Avenue {Fax: 412-365-1047
| Pittsburgh, Pennsylvania 15206° E-Mail: jac@astmtmc.cmu.edu
4 US Army RDECOM/TARDEC Phone: 586-282-4225
iComfort, Allen }Voting 6501 East 11 Mile road Fax: 586-282-4244
! Warren, Ml 48397-5000 E-Mail:  allen.s.comfort@us.army.mil
/ Y ‘ American Axle & Manufacturing Phone: 313-758-4687
\_) ' Dharte, John Voting 11 Dauch Drive !Fax: 313-758-4237
: Detroit, Ml 48211 'E-Mail: Dhartej@aam.com
; | US Army RDECOM/TARDEC Phone: 586-282-4221
iDwornick, Bridget INon-Voting 6501 East 11 Mile road Fax: 586-282-4244
| Warren, Ml 48397-5000 |E-Mail:  bridget.dwornick@us.army.mil
! ExxonMobil Lubricants & Specialties 'Phone:  703-669-9916
QA) Z |Eliot, Stephen Non Voting 118486 Lanier Island Sq. tFax: 703-669-9917
| [Leesburg, Virgina 20176 'E-Mail:  stephen.w.eliot@exxonmobil.com
1 ASTM Test Monitoring Center iPhone: 412-365-1030
iFarber, Frank Non Voting 16555 Penn Avenue !Fax: 412-365-1047
| IPittsburgh, Pennsylvania 15206 |[E-Mail:  fmf@astmtmc.cmu.edu
iThe Lubrizol Corporation ‘Phone: 440-347-2130
'Foeking, Brian Non Voting (29400 Lakeland Boulevard ‘Fax: 440-347-9011
Wickliffe, Ohio 44092 iE-Mail:  brian.foeking@lubrizol.com
| i‘Conoco Phillips ‘Phone: 580-767-2126
|Gao, Hong Non-Voting :100 s Pine St. {Fax: 580-767-4534
!Ponca City, OK 74602 E-Mail: hong.gao@conocophillips.com

* Initial to indicate attendance at subject meeting
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Attachement 1

ASTM L-37 Surveillance Panel Membership/Mailing List

Meeting Date: November 2nd, 2011

Initials* Name Voting . Company Name & Address Phone/Email info
Status |
T
The Lubrizol Corporation IPhone:  440-347-2058
‘Graziano, Rick ‘.Non-Voting 29400 Lakeland Boulevard 'Fax: 440-347-2878
Wickliffe, Ohio 44092 IE-Mail:  rick.graziano@Iubrizol.com
The Lubrizol Corporation IPhone:  440-347-2394
: @2 'Greene, Galen .Voting/Chair 29400 Lakeland Boulevard Fax: 440-347-2878
kv Wickliffe, Ohio 44092 E-Mail:  galen.greene@lubrizol.com
.ﬁ) ' The Lubrizol Corporation Phone: 440-347-1223
9,{ |Gropp, Jerry 'Non Voting |29400 Lakeland Boulevard Fax: 440-347-1555
| Wickliffe, Ohio 44092 E-Mail:  jerrold.gropp@]lubrizol.com
Dana Corporation Phone:
:Guzikowski, Joe Voting Fax:
iMaumee, IN E-Mail;  joe.guzikowski@dana.com
\The Lubrizol Corporation Phone: 440-347-2326
1D Ht iHamilton, Larry Non Voting 29400 Lakeland Boulevard {Fax: 440-347-2878
1 l IWickliffe, Ohio 44092 |E-Mail:  Idha@lubrizol.com
| | Afton Chemical 'Phone:  804-788-5375
g 3‘ H }Higuchi, Sam N\ Voting |500 Spring Street ‘Fax: 804-788-6358
' | |Richmond, VA 23218 E-Mail:  samuel.higuchi@aftonchemical.com
l :Chevron Oronite Company LLC Phone: 210-731-5609
'Huron, John :Non Voting |Suite 210 Fax: 210 731 5699
| San Antonio, Texas 78228-1374 E-Mail: huro@chevrontexaco.com
| Southwest Research Institute Phone: 210-522-6981
‘Jackson, Matt ‘Non Voting |PO Drawer 28510 Fax: 210-522-6858
f San Antonio, Texas 78228-0510 E-Mail: matt.jackson@swri.org
‘ ExxonMobil Research & Engineering Phone: 856-224-2094
fw ‘Kanga, Percy Non Voting 600 Billingsport Road Fax: 856-224-3613
& ' |Paulsboro, New Jersey 08066 E-Mail:  percy.r.kanga@exxonmobil.com
| 'Afton Chemical Phone:
lNAV/' Kearney, Bill Non Voting | \Fax:
1 ‘Southfield, Ml 'E-Mail:
i |Southwest Research Institute IPhone: 210-522-3588
% |Koehler, Brian ‘Voting 'PO Drawer 28510 Fax: 210-684-7523
| | {San Antonio, Texas  78228-0510 E-Mail:  bkoehler@swri.org

* Initial to indicate attendance at subject meeting
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Attachement 1

Meeting Date: November 2nd, 2011

ASTM L-37 Surveillance Panel Membership/Mailing List

Initials™ Name Voting Company Name & Address Phone/Email Info
Status
: i
L LusT :Afton Chemical ‘Phone:  804-788-5305
(\)\ Koglin, Cory VoiRgT 500 Spring Street Fax.  804-788-6358 .
MMRichmond, VA 23219 'E-Mail:  CoryKoglin@aftonchemical.com
U |ASTM Test Monitoring Center \Phone:  412-365-1034
Lind, Don Non Voing {6555 Penn Avenue iFax: 412-365-1047
{Pittsburgh, Pennsylvania 15206 ‘E-Mail:  dml@astmtmc.cmu.edu
|Southwest Research Institute iPhone: 210-522-5430
Lochte, Michael 'Non Voting /PO Drawer 28510 {Fax: 210-684-7523
' |San Antonio, Texas  78228-0510 [E-Mail:  Mlochte@swri.org
4 'Eaton Corporation (Phone:  248-226-6985
{Marougy, Thelma ‘Voting 126201 Northwestern Highway Fax: 248-226-2739
1 | {Southfield, Ml 48034 iE-Mail: thelmaemarougy@eaton.com
! ' The Lubrizol Corporation |Phone:  440-347-4723
‘Martin, Dan iNon Voting  |29400 Lakeland Boulevard Fax: 440-347-2878
i | Wickliffe, Ohio 44092 E-Mail: dan.martin@I|ubrizol.com
< | | Meritor Automotive Phone:  248-435-9929
{McGlone, Bruce Voting 2135 West Maple Fax: 248-435-1411
\ Troy, Michigan 48084 E-Mail:  Bruce.McGlone@Meritor.com
/// 1 Meritor Automotive Phone: 248-435-1401
Jﬂ’%/ {Muransky, Troy :Non Voting 2135 West Maple Fax: 248-435-6602
< ) /( Troy, Michigan 48084 E-Mail:  troy.muransky@Meritor.com
| Dana Corporation Phone:
§Pappademos, Lou Non Voting | Fax:
R |Fort Wayne, IN E-Mail: lou.pappademos@dana.com
g' B | ASTM Test Monitoring Center Phone:  412-365-1036
—"1Parke, Scott Voting 16555 Penn Avenue IFax:
' 'Pittsburgh, Pennsylvania 15206 |E-Mail:  sdp@astmtmec.cmu.edu
i The Lubrizol Corporation 'Phone: 440-347-2184
'Radonich, Peter Non Voting 129400 Lakeland Boulevard iFax: 440-347-9011
|Wickliffe, Ohio 44092 ‘E-Mail:  peter.radonich@Ilubrizol.com
| iSouthwest Research Institute 'Phone:  210-522-3445
‘Sanchez, Art Non Voting 'PO Drawer 28510 ‘ Fax: 210-680-1777
| iSan Antonio, Texas 78228-0510 |E-Mail: asanchez@swri.org

* Initial to indicate attendance at subject meeting
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Attachement 1

4 ASTM L-37 Surveillance Panel Membership/Mailing List

Meeting Date: November 2nd, 2011

| |
' | H
Initials™ . Name  Voting Company Name & Address Phone/Email Info
| Status
|
A7 , Intertek Phone: 412-855-6854
i , |Smith, Dale 'Voting | |Fax: 210-684-6074
g {San Antonio, Texas E-Mail: Dale.Smith@intertek.com
!
'Research Institue of Petroleum Processing Phone: 011-86-10-8236-8182
|Song, HaiQing INon Voting  |No. 18, XueYan Road, PO Box 914-19 |Fax: 011-86-10-6231-1290
; ‘Beijing 10083 P.R. China |E-Mail:  songhg@ripp-sinopec.com
|
William T. Sullivan, Inc. Phone: 908-930-3512
Sullivan, Bill Non Voting !5 Scheiber Drive |Fax: 267-220-7750
Brick, NJ 08723 |E-Mail:  wtsullivan@comcast.net
The Lubrizol Corporation Phone: 440-347-4879
w\l Venhoff, Wes INon Voting  |29400 Lakeland Boulevard Fax: 440-347-2878
Wickliffe, Ohio 44092 E-Mail:  wve@lubrizol.com
Lanzhou Lube Ol R&D Institute Phone: 011-86-931-793-3713
Xie, JingChun Non Voting | 'V0: 369 Yumen Streat, XiGu District Fax:  011-86-139-9319-2560
,Jing g
ILanshou 730060, GanSu Province P.R. \E-M i xieiingchun rh hi
i . China ail:  xiejingchun_rhy@petrochina.com.cn
| |Chevron Products Phone: 510-242-3595
ﬂ iZakarian, Jack ‘Voting {100 Chevron Way IFax: 510-242-3758
f Richmond, CA 94802 E-Mail:  jaza@chevron.com
| |General Motors :Phone: 248-977-9214
k- Z 1Zreik, Khaled ‘Non Voting 1823 Joslyn Ave Fax: 248-857-2550
| Pontiac, Ml 48340-2925 'E-Mail:  khaled.zreik@gm.com
L , Generat Motors iPhone: 2y 8- 3243 - 7349 7F
U%O | 05,@/[/\/ CHERYL Non Yéf/'nj 823 Jostyn Ave. Fax. 2Y B .67k~ 7 ¢0
| / Porniacl , mi 48340-29.:5 E-Mail: cheryl.cbrien@gm.com
| , ' ‘Phone: N
| | Fax:
| ! ! E-Mail:
E Phone:
Fax:
! E-Mail:

* Initial to indicate attendance at subject meeting
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Meeting Date: November 2nd, 2011

ASTM L-37 Surveillance Panel Membership/Mailing List

Voting

Initials Name Status

Company Name & Address

Phone:

Fax:

_E-Mail:
Phone:

Fax:

.E-MaiI:
Phone:

Fax:

E-Mail:

Phone/Email Info

* Initial to indicate attendance at subject meeting
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Attachment 2

Iltems for Consideration

Gear Technology

Axle Ratio

Axle Configuration/Size
Manufacturer

Relationship to Current Test

o U s WiheE

Timing



Attachment 2

1. Gear Technology

AAM Hardware:
Lapped gear technology
Pros:

Representative of high-volume
field axles

Very common global
manufacturing process

Test stresses lubricant more

Cons:

Greater surface finish and
dimensional tolerance
variability
— Ring and pinion must be
matched because of this

Gleason/Dana Hardware:

Ground gear technology
Pros:

Modern manufacturing process
No need to match ring and pinion
Better control over tooth geometry

Cons:

Manufacturing process not widely used

Smooth surface finish may not
represent typical field applications

Not representative of current processes

Appetite of ground gears vs lapped
gears

Development of hardware not
complete, Significant amount of work
needed

Loss of compressive residual stress,
weaker teeth



Attachment 2

2. Axle Ratio

AAM Hardware:
Modern axle ratio (3.45:1)

Pros:

e Representative of high-
volume, current production
hardware

Cons:

e Test not identical to current
L-37

Gleason/Dana Hardware:
Same as current L-37 (5.86:1)

Pros:
* Tie to past
Cons:

* Not representative of
current axle ratios

e Changes in hardware
needed further reducing tie
to the field and current test



Attachment 2

3. Axle Configuration/Size

AAM Hardware:
Independent rear axle design (RDM)

Pros:

*  Representative of high-volume, current
production hardware

*  Gear set more isolated, simpler design

*  Fill volume more representative of current
field applications

* No oil exchange down axle tubes

e  Early evidence that temperature control with
aluminum housings is better vs steel

* Limited slip helps ‘lock’ the differential,
possible better control

Cons:
* Labs will need to adjust stand mounting
fixtures
— Will need to occur with any new test
hardware

e RDM not historically used

Gleason/Dana Hardware:
Same as current L-37 (beam axle)

Pros:

e Could be built into current L-37 housing
— Labs could use current stand fixtures
* Labs could rebuild axles using current L-37
housings
— Possible cost savings
Cons:
* - Logistical issues obtaining housings, shims,
bearings, etc.
— Increased cost and complexity
— Multiple vendors needed

— Recent quote is for $2300 per housing plus
gear sets

Potential source of variability
— Wear & tear on reused housings
— Lab-to-lab and build-to-build variations

— Labs will not have the expertise of the
manufacturer

Labs have labor cost of rebuilding axles
Potential need for a CPD



Attachment 2

4. Manufacturer

AAM Hardware:
Large current production manufacturer

Pros:

e Representative of high-volume, current-
production hardware

e Eager to support industry activity

e Relationship already established with L-
37 Panel and LRI

e Manufacturer has vested interest in test
activity and development of lubricants
for the marketplace

* Only need to issue one PO for
hardware, One company to work with

Cons:

 Tied to manufacturers willingness to
make test axles

* New supplier to industry testing

Gleason/Dana Hardware:

Specialty gear manufacturer, Parts from other
manufacturers

Pros:
* Receptive to working with ASTM
* Industry recognized gear expert
Cons:

e Hardware manufacture is not their core
business

* No experience working with this
manufacturer

e Manufacturer has no experience with L-
37 and expectations of group, does not
currently sit on ASTM L-37 panel or LRI

e Multiple PO’s needed (bearings, shims,
housings, gears, assembly, CPD?)



Attachment 2

5. Relationship to Current Test

AAM Hardware:
Contact stress similar

Pros:

e |-37 Loading matched with
current hardware
representative of field

e Good replication of current
L-37 data on distress (ridge,
ripple, etc.)

Cons:

e Test hardware not identical
to current L-37

Gleason/Dana Hardware:
Wheel load/speed fixed

Pros:

 No test procedure
(conditions) development
needed

Cons:
e Starting with old L-37 Test

e Link to old L-37 weak
(contact stresses)

e Test hardware not
representative of field



Attachment 2

6. Timing

AAM Hardware:

Ready for final validation matrix, test stand
audits, and order

Test development
essentially complete

QOutside verification
underway

Supply established

Build completed with one
manufacturer (labs issue
one PO)

Gleason/Dana Hardware:
Specific timing unknown

Hardware development
ongoing
Eventual move to a test

fixture will require extra
work

Supply of housings,
bearings, etc. unknown

— Assembly undecided



Attachment 2

Others?

AAM Hardware: Gleason/Dana Hardware:

Pros: Pros:

Cons: Cons:
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