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ASTM D02.B0.03 L-37 Surveillance Panel
Members and Guests:

Attached for your review and comment are the unconfirmed minutes of the:

e August 11" 2010 L-37 Surveillance Panel Meeting

Please direct any corrections or comments to my attention.

Sincerely,
/7 // Digitally signed by Galen Greene
%/% Qb Date: 2010.08.17 17:55:57 -04'00'
Galen Greene, Chairman
L-37 Surveillance Panel
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Report of Meeting
L-37 Surveillance Panel Meeting
SAE Headquarters, Warrendale, PA

August 11", 2010

Attendees:

Dana - Miller (TC)

SWRI - Koehler

Lubrizol - Greene, Gropp, Hamilton
Afton - Koglin, Bell
Intertek-Parc - Smith

TMC - Parke, Lind

UsS Army - Comfort, Dwornick
Chevron - Haire (TC), Zakarian
Arvin Meritor - McGlone, Muransky
ExxonMobil - Eliot, Kanga

Eaton - Mosher

Voting Members in BOLD
TC = Teleconference

The meeting was called to order at 2:10 pm EDT.

1.0 Approval of Minutes:

e May 12", 2010 Surveillance Panel Meeting (Warren, M)

Mr. Koehler / 2™ Mr. Smith to approve the minutes as presented. Motion for approval was passed
with a vote of 8-Yes, 0-No, and 1-Abstentions.

2.0 Summary of Meeting Discussions

2.1 Hardware Update

The group discussed the recent events in the attempts to obtain a successful batch of Lubrited test hardware. At the
last meeting the group decided to proceed with a pilot batch of parts with a new optimized gear design. Subsequent
to this request, the manufacturer of the parts requested additional funding to support the new gear redesign. This
was to recoup costs related to the additional engineering work required to redesign the gear set. As of this meeting,
all labs have reported that PO’s have been issued. The manufacturer is to proceed with the build of this hardware
ASAP. The manufacturer has reported that it will take approximately 8 to 10 weeks for the gear sets to be
produced. They will then need to be retrofitted into housings and tested.

Next the group discussed how to proceed with the initial pilot test matrix and whether to Lubrite all members, ring
gear only, etc. The following matrix was decided:

Both ring
and Ring gear
pinion only

Qil Conditions | Lubrited Lubrited
152 STD 3 3

CAN 3 3
155 STD 3 3
134 STD 2 2
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Note: The manufacturer is to only proceed with Lubriting 12 gear sets (both ring and pinion) initially shown above
in bold. How the Lubrite coating is applied to the remaining sets will be decided after the data from the initial tests
are discussed. The follow motion was proposed:

Mr. Smith / 2" Mr. Koglin - Motion to Lubrite 12 of the pilot build gear sets (both ring and pinion
Lubrited). The labs will then run 3 tests on TMC152 STD conditions, 3 tests on TMC152 CAN conditions, 3 tests
on TMC155 STD conditions, and 2 tests on TMC134 STD conditions. After these 11 tests are completed, the group
will meet to discuss results. The manufacturer is to hold all other gear sets in non-lubrited condition until given
direction by the group. The motion passed with a vote of Yes-7, No-0, Abstensions-2.

It also should be understood that these gear sets will be built into the SwRI 2006 axles already waiting at Maumee.

2.2 Review Reference Acceptance Bands

One lab requested that the panel review how reference acceptance bands are established. This was specifically
referring to data on the reference acceptance bands for the P4T813 hardware batch. Particularly, on ridging the
bands seemed to favor the lower end of the data (after interpretation the bands went from 7 to 9 on one pass oil
while the data only had 8’s, 9’s and 10’s. Some questions were discussed such as, is using transformed units the
best method for establishing bands and how should we handle decimal bands since the test is only rated at whole
numbers from 0 to 10. The discussion continued with the fact that the L-37 rating is very low resolution and these
results directly determined whether the reference was acceptable or not.

It was decided that the group should form a task force to investigate (including statisticians). It was also decided to
temporarily remove the positive consequences of shewhart alarms for ridging in order to eliminate the unnecessary
repeating of reference tests.

Mr. Greene / 2™ Mr. Koehler - Motion to form a task force to investigate distribution of reference
data and acceptance of references. Also, the consequences of positive shewhart alarms (top of band) are waived for
60 days (effective 8/12) for ridging only on both pass oils. The task force will look to report its findings within 60
days. The motion passed with a vote of Yes-8, No-0, Abstensions-0.

The chairman will form a task force to investigate.

2.3 Lubrited Survey to the Industry

The group had formed a letter to the industry asking if it would be acceptable for the panel to pursue Lubriting only
the ring gear as a possible solution to creating useable Lubrited hardware (see attachment 2). A discussion of the
responses was planned but due to time constraints this was not discussed. The responses, however, are attached in
Attachment 3 for review.

2.4 Other Agenda ltems

Discussing instrument calibration frequency as well as rater workshop data from July was also in the agenda but
these items were not discussed due to time constraints. These will be moved to a future meeting.
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3.0 Adjournment

Motion by Mr. Smith to Adjourn, Meeting Adjourned at 4:35 pm EDT

Respectfully submitted,
Digitally signed by Galen

/7 / Greene
AL, Ol Date: 2010.08.17 17:56:17
-04'00'
Galen Greene
L-37 Surveillance Panel Chairman

Page 4 of 11



ASTM L-37 Surveillance Panel Membership/Mailing List

Meeting Date: August 11th, 2010

o Votin .
Initials* Name 9 Company Name & Address Phone/Email Info
Status
Afton Chemical Phone: 804-788-6332
.v W Bell, Don Non Voting 500 Spring Street Fax: 804-788-6243
Richmond, VA 23219 E-Mail:  don.bell@aftonchemical.com
Mack Trucks Phone: 301-790-6744
Bryson, Tom Voting 13302 Pennsylvania Avenue Fax: 301-790-5605
Hagerstown, Maryland 21740 E-Mail:  thomas.bryson@volvo.com
,d US Army RDECOM/TARDEC Phone: 586-282-4225
N Comfort, Allen Voting 6501 East 11 Mile road Fax: 586-282-4244
B AN Warren, Ml  48397-5000 E-Mail: allen.s.confort@us.army.mil
American Axle & Manufacturing Phone: 313-758-4687
Dharte, John Voting 1 Dauch Drive Fax: 313-758-4237
Detroit, Ml 48211 E-Mail: Dhartej@aam.com
U5 AT F%. . TARDE
RDTA-DP/MS1 i e Phone: 586-282-4221
Dwornick, Bridget Non-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
& Eliot, Stephen Non Voting 18486 Lanier Island Sq. Fax: 703-669-9917
. \ Leesburg, Virgina 20176 E-Mail:  stephen.w.eliot@exxonmobil.com
ASTM Test Monitoring Center Phone: 412-365-1030
Farber, Frank Non Voting 6555 Penn Avenue Fax: 412-365-1047
Pittsburgh, Pennsylvania 15206 E-Mail: fmf@astmtmc.cmu.edu
The Lubrizol Corporation Phone: 440-347-2130
Foeking, Brian Non Voting 29400 Lakeland Boulevard Fax: 440-347-9011
Wickliffe, Ohio 44092 E-Mail:  brian.foeking@Ilubrizol.com
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

Attachement 1

* |nitial to indicate attendance at subject meeting
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2 ASTM L-37 Surveillance Panel Membership/Mailing List
Meeting Date: August 11th, 2010
1w Voting .
Initials Name Company Name & Address Phone/Email Info
Status
The Lubrizol Corporation Phone: 440-347-2058
Graziano, Rick Non-Voting 29400 Lakeland Boulevard Fax: 440-347-2878
Wickliffe, Ohio 44092 E-Mail:  rick.graziano@iubrizol.com
The Lubrizol Corporation Phone: 440-347-2394
Greene, Galen Voting/Chair 29400 Lakeland Boulevard Fax: 440-347-2878
Wickliffe, Ohio 44092 E-Mail:  galen.greene@lubrizol.com
The Lubrizol Corporation Phone: 440-347-1223
%b\ 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 Non Voting Fax:
Maumee, IN E-Mail:  joe.guzikowski@dana.com
- Chevron Global Lubricants Phone: 510-242-2740
\WA Haire, Mike Voting 100 Chevron Way, Rm 71-7302 Fax: 510-242-3758
Richmond, California 94802 E-Mail: mhaire@chevron.com
Afton Chemical Phone: 804-788-5375
Higuchi, Sam Non Voting 500 Spring Street Fax: 804-788-6358
Richmond, VA 23218 E-Mail:  samuel.higuchi@aftonchemical.com
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
San Antono, Texas  78228-0510 E-Mail: matt.jackson@swri.org
ExxonMobil Research & Engineering Phone: 856-224-2094
%\. Kanga, Percy Non Voting 600 Billingsport Road Fax: 856-224-3613
a. Paulsboro, New Jersey 08066 E-Mail:  percy.r.kanga@exxonmobil.com

Attachement 1

* Initial to indicate attendance at subject meeting
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3 ASTM L-37 Surveillance Panel Membership/Mailing List
Meeting Date: August 11th, 2010
e Voting .
Initials Name Company Name & Address Phone/Email Info
Status
Afton Phone:
Kearney, Bill Non Voting Fax:
Southfield, Ml E-Mail:
Southwest Research Institute Phone: 210-522-3588
Koehler, Brian Voting PO Drawer 28510 Fax: 210-684-7523
San Antono, Texas 78228-0510 E-Mail:  bkoehler@swri.org
Afton Chemical Phone: 804-788-5305
Koglin, Cory Voting 500 Spring Street Fax: 804-788-6358
A Richmond, VA 23219 E-Mail:  CoryKoglin@aftonchemical.com
PARC Technical Services, Inc. Phone: 412-826-5044
Kozlowski, Ralph Non Voting 100 William Pitt Way Fax: 412-826-5443
D Pittsburg, PA 15238 E-Mail:  ralph.kozlowski@intertek.com
ASTM Test Monitoring Center Phone: 412-365-1034
Lind, Don Non Voing 6555 Penn Avenue Fax: 412-365-1047
Pittsburgh, Pennsylvania 15206 E-Mail:  dml@astmtmc.cmu.edu
Southwest Research Institute Phone: 210-522-5430
Lochte, Michael Non Voting PO Drawer 28510 Fax: 210-684-7523
San Antono, Texas 78228-0510 E-Mail:  Mlochte@swri.org
Eaton Corporation Phone: 248-226-6985
Marougy, Theima Voting 26201 Northwestern Highway Fax: 248-226-2739
Southfiled, Ml 48034 E-Mail: thelmaemarougy@eaton.com
The Lubrizol Corporation Phone: 440-347-4723
Martin, Dan Non Voting 29400 Lakeland Boulevard Fax: 440-347-2878
Wickliffe, Ohio 44092 E-Mail: dan.martin@lubrizol.com
Meritor Automotive Phone: 248-435-9929
f,V/ McGlone, Bruce Voting 2135 West Maple Fax: 248-435-1411
Troy, Michigan 48084 E-Mail:  Bruce.McGlone@ArvinMeritor.com

Attachement 1

* Initial to indicate attendance at subject meeting
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4 ASTM L-37 Surveillance Panel Membership/Mailing List
Meeting Date: August 11th, 2010
et e Voting .
Initials Name Status Company Name & Address Phone/Email Info
Dana Corporation Phone: 704-878-5762
Miller, Kenny Voting 1293 Glenway Drive Fax: 704-878-5735
A - Statesville, NC 28677 E-Mail:  Kenny.miller@dana.com
Dana Corporation Phone:
Pappademos, Lou Non Voting Fax:
Fort Wayne, IN E-Mail: lou.pappademos@dana.com
7 ASTM Test Monitoring Center Phone: 412-365-1036
Parke, Scott Voting 6555 Penn Avenue Fax:
Pittsburgh, Pennsylvania 15206 E-Mail: sdp@astmtmc.cmu.edu
The Lubrizol Corporation Phone: 440-347-2184
Radonich, Peter Non Voting 29400 Lakeland Boulevard Fax: 440-347-9011
Wickliffe, Ohio 44092 E-Mail:  peter.radonich@lubrizol.com
Southwest Research Institute Phone: 210-522-3445
Sanchez, Art Non Voting PO Drawer 28510 Fax: 210-680-1777
San Antono, Texas 78228-0510 E-Mail: asanchez@swri.org
Intertek - PARC Technical Services, Inc. Phone: 412-423-1120, ext 403
Smith, Dale Voting 100 William Pitt Way Fax: 412-826-5443
. Pittsburgh, PA 15238 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 914-19 Fax: 011-86-10-6231-1290
Beijing 10083 P.R. China E-Mail: songhg@sripp-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

Attachement 1

* Initial to indicate attendance at subject meeting
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ASTM L-37 Surveillance Panel Membership/Mailing List

Meeting Date: August 11th, 2010

(o Votin .
Initials* Name 9 Company Name & Address Phone/Email Info
Status
Lanzhou Lube Oil 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
Chevron Products Phone: 510-242-3595
tQ\ Zakarian, Jack Non Voting 100 Chevron Way Fax: 510-242-3758
Richmond, CA 94802 E-Mail: jaza@chevron.com
Eaten Corp Phone: 2&<r 342 3639
;Qn.vf?m ' _g./.?nf IO, /\O.rﬁo..— 13100 & D\:ﬂ\,_\r fn/vvo(é PCﬁ Fax:
Cedle M/DCJ« vt o5 3 S el pv\fﬁi.\i MoSho &/ Anp,“.ﬂ:) L Cina,
_ Arvin \%m&&n > ] Phone: 24 <35~ /Y09
\Ss\n:mhu ; \\vu No Q.«.\Jd 2138 W Meple fd. Fax:
7 ey §H {@ML E-Mail: § . .\V\N.\\;%m\m&@&\\\\.&. Pren Forml 7
Phone: 4#4¢ 34%7- 2326
LARRY \.\;\:513( }\ N\ L Z _nmm.:m v
D :
~DHA E-Mail: AARRY, Aamirror G2 +¥BRITcL . COM
Phone:
Fax:
E-Mail:
Phone:
Fax:
E-Mail:

Attachement 1

* Initial to indicate attendance at subject meeting
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Attachement 2

L-37 Surveillance Panel Members,

The L-37 surveillance panel is continuing to work towards a solution to the Lubrited hardware shortage.
Many of you are aware of the several attempts that have been made at changing the manufacturing process
to create a batch that matches the severity of historical batches.

One future option that has been proposed is regarding the Lubriting process. Previous hardware batches
have had both ring and pinion Lubrited. The panel may look to explore lubriting only one gear as a way to
reduced or eliminate the occurrence of the undesired broken teeth and severe pitting/spalling. A previous
survey explored how Lubriting is used within the industry and this was discussed at the May 12" 2010
Surveillance Panel meeting.

The first purpose of this survey is to clearly communicate that the panel may explore only Lubriting the ring
gear as it moves forward with another attempt at a successful batch with the manufacturer of the hardware.
Secondly, the panel would like to hear feedback on this topic before it is explored. Specifically, we are
looking for feedback on whether this path would be considered acceptable.

Please send your feedback/comments to me via email at galen.greene@!Iubrizol.com by June 21%, 2010.
Based on the responses received, we may call a meeting to discuss this topic further.

Thank you,
Galen Greene
L-37 Surveillance Panel Chairman
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Attachement 3

Response

Imy response is that this is acceptable.

If the questioning were to go further and inquire on a preference as to WHICH of the gears would be
Iphosphated under the above scenario, | would prefer to have the pinion phosphated.

| have been doing some OEM visits in Europe and | had the opportunity to ask one more OEM some
questions about lubriting (previous survey that your SP did). Truck Manufacturer A had the following
comments:

-They normally lubrite both pinion & ring for lapped gears
-They only lubrite the pinion for ground gears
-They cautioned that improper lubriting can actually lead to more wear than no lubriting.

From the (Company B) perspective, we would have no problem with the proposed change in
Lubriting only ring gears for the axles used in Lubrited L-37 testing. This is because we are not
producing any gears with Lubrite process coating on either the pinion or ring gears and would be
more interested in the non-coated testing results for our axle lubricants.

3 My experience from the past with Lubrited hypoid gears indicates that the affect of improper Lubriting
Jhas the greatest affect on pinion gears for wear and the potential for pitting/spalling. The
combination of high gear surface micro-finish, localized high stress concentration and Lubrite
(manganese phosphate) excessive grain size can accelerate gear distress which will show up on the
Ipinion gears first. | assume that taking the Lubrite off of the pinion gear would eliminate its potential
affect on gear distress. The only question would be does coating only the ring gear still provide the
same reduction in break-in temperatures that coating both parts provides? It might be worth
studying this affect as part of the early testing being done to validate the hardware.

| don't have any issues with only lubriting the ring gear.

Company C has no problem with this modification to the hardware and feel this will still produce a
test which is representative of J2360 hypoid axle performance.

6 Lubriting only the ring gear seems like mitigating the distress on gears in L-37 test. But, in reality,
how many OEMs/gear manufacturers lubrite one gear for the axles? Hopefully the L-37 test
represents the actual axle operations as close as possible including the lubriting condition.

I would not have an issue moving forward with just placing the Lubrite coating on the ring gear.
7 In some cases OEM’s only Lubrite one component.

We will need to follow the validation to make sure everything is OK with this proposed change.

8 Company D approves the option to move forward with lubriting only the ring gear with the
understanding that the reference oils must continue to discriminate in the lubrited test between good
Ivs. bad performing oils.
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