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ASTM D02.8B0.03 L-37 Surveillance Panel

Members and Guests:

Attached for your review and comment are the unconfirmed minutes of the
August 24" and 25", 2004 L-37 Surveillance Panel Meeting at the PRI
Headquarters in Warrendale, PA.  Please direct any corrections or
comments o my attention.

Sincerely,

.

Donald T. Bartlett, Chairman

L.-37 Surveillance Panel



Report of Meeting
L-37 Surveillance Panel
PRI Headquarters, Apollo Room, Warrendale, Pa.
August 24™/25™, 2004

Sign-in/Review of Membership: The meeting was called to order at 10:09 a.m. The sign-in sheet
is Atfachment 1. Mr. Koglin replaced Mr. Layton as the voting member for Afton Chemical and Mr.
Linden requested voting membership representing GMR Research and Development. See
Attachment 2.

Meeting Agenda: The meeting agenda was reviewed and is included as Artachment 3.

Approval of Minutes:

Ms. Whitton motioned, second by Mr. Koehler: That we accept the minutes from the June 16™
Surveillance Panel meeting and the June 30™ Surveillance Panel teleconference call as written with
no corrections. The motion was approved unanimously.

Action Items assigned from these meetings:

1. The TMC is to issue LT1-1 and LT2-1 reference targets for the P4L626A/VIL686 lubrited
hardware batch. The TMC will notify the panel Chairman and a teleconference call will be
convened to review/approve the targets.

2. The TMC is to ask/confirm with the suppliers to attempt to confirm the additional supply of
LT1-1 and LT2-1 fluid is or is not the same as the original shipment. The TMC will share this
information with the panel at our next meeting.

3. With respect to Proposal # 2 (long term) After determining expected performance levels
for each distress parameter for RO 151-3, LT1-1 & LT2-1, the panel will develop statistically
(at 95% CI) based correction factors to bring the mean of parameter result for each gear
set within a matrix back to the target performance levels. This process would be applied
consistently for each successive gear batch.

4. Mr. Sullivan was asked to present Proposals # 1 and # 2 and Motion # 1 from the
September 25" panel meeting fo the LRI committee in the open meeting on Thursday,
August 25™, 2004.

Motions approved from the September 24™". 2004 Meeting:

Motion #1 > Ms Whitton, Second = Mr. Koehler: That we accept the minutes from the June 16™
Surveillance Panel meeting and the June 30™ Surveillance Panel teleconference call as written with
no corrections.

Motion #2 = Ms Sullivan, Second = Mr. Smith: The panel has determined that the modified axle
cooling system drawing is technically accurate and equivalent to the June 30™ motion originally
approved by the panel.



Motion #3 = Jerry Gropp, Second = Don Lind): Propose that LT!-1 and LT2-1 be adopted as
reference oils in the L-37 test using lubrited hardware. These oils and TMC 151-3 will each be
assigned at equal rates for the lubrited V1L686/P4L626A hardware and subsequent lubrited
hardware batches. The panel requests that the TMC obtain a 5-year supply of each oil (or a 5-
drum minimum).

Motions approved from the September 25™ 2004 Meeting:

Motion #1 = Mr. Sullivan, Second = Ms. Whitton): Knowing that the panel has determined that
Ridging distress is the primary cause for failing to meet this current expectation, the panel
proposes a correction factor for Ridging (both pinion and ring) of +0.6065 transformed units for
low temperature L-37 tests using the V1L686/P4L626A lubrited hardware. Using this correction
factor in the current 16-test low temperature matrix will allow 68.8% of the ridging ratings to
meet the pass/fail limit of '8’ dependent on using ASTM E29 to round corrected results to a whole
number. Effective date for tests completing is on or after 8/25/04.

Motion #2 = Mr. Gropp, Second => Ms. Whitton): Each of the 4 labs will equally participate in a
44-test matrix to evaluate the V1L351/P4T771 non-lubrited hardware batch.

8-tests on TMC 151-3 (standard)
8-tests on TMC LT1-1 (standard)
B-tests on TMC LT2-1 (standard)
4-test on TMC 127 (standard)

8-tests on TMC LT1-1 (Canadian)
8-tests on TMC LT2-1 (Canadian)

= TMC will assign each lab one test on TMC 127 and the panel will stop to review results (to
insure that this oil has performed as expected). Targeted completion date is September
17", The chairman is to convene a panel teleconference call.

- TMC will then assign each lab one test on TMC 151-3, and the panel will stop to review
results to date. Targeted completion date is October 1. The chairman is to convene a
panel teleconference call.

- Assuming discrimination is seen between the results of the oils, the remainder of the test
matrix will be completed. Targeted completion date/report data to TMC is by December
15™, 2004.

- The plan is to review data with intent to approve batch at the February 2005 meeting.

- Labs were requested to randomly select hardware from their full shipment to get a good
feel of severity through out the hardware batch.



Summary of Meeting Discussion, Actions. Proposals and Motions:

Status of Information Letter 04-1:

The chairman commented that the draft information letter was reviewed for intent by the
laboratory TF during Menday's meeting and should be released in the next couple of weeks. He
thanked the TMC and the laboratory TF for their efforts in review. Attachment 4 details the
drawings the panel was asked to re-approve since some of the measurements called out are
different than what was originally approved at the June 30th panel teleconference call. The
reason for the differences is that measurements from centerlines and reference points were
changed to meet accepted drawing practices. Upon review, Mr. Sullivan motioned, second by Mr.
Smith: The panel has determined that the modified axle cooling system drawing is technically
accurate and equivalent to the June 30™ motion originally approved by the panel. The motion was
unanimously approved with 5 votes for, O opposed, and no abstentions.

Low Temperature Standard and Canadian Matrix Testing on Lubrited Batch V1L686/P4L626A

The chairman thanked the industry labs for their efforts to complete the 4-lab, 32-test matrix
that we would spend the majority of today's meeting discussing. Mr. Lind started with a review of
the data and is included as Atfachment 5 The following details a summary of that attachment.
For reference, note that the line drawn on the plots at the ‘Merits’ value represents the '"MIL-PRF-
2105E/SAE J-2360 specification candidate pass/fail line',

o Page 1is a table summary of the 32-test matrix resuits.

o Page 2 is a fable summary of all industry acceptable TMC 151-3 reference results on the
same hardware batch,

o Pages 3-6 detail plots of "L-37 Reference Oil Performance by Oil and Test Version' by
distress type. Note: the scatter and severity with Ridging on page 6, few tests would be
deemed an ‘acceptable candidate pass' {pass line 2 8). All other distresses were deemed
‘historical/acceptable’,

o Page 7 details the Ridging plot of *L-37 Reference Oil Performance by Oil and Test Version'
reflecting the same data with the currently approved lubrited hardware correction factor
on this hardware batch of 0.5186 transformed units (TU) applied. Note: still less than half
of the results would be deemed an ‘acceptable candidate pass'.

c Page 8 details the Ridging plot of "L-37 Reference Oil Performance by Oil and Test Version'
reflecting the same data with the TMC proposed lubrited hardware correction factor on
this hardware batch of 0.5878 TU applied. Note: approximately 75 % of the results would
be deemed an ‘acceptable candidate pass'.

o Pages 9-12 detail plots of LT1-1 results "L-37 Reference Oil Performance by LTMSLAB' by
distress type. Note: page 11 details the scatter and severity by laboratory test tvpe on
Ridaging distress. All other distresses were deemed ‘historical/acceptable’.

o Pages 13-16 detail plots of LT2-1 results "L-37 Reference Oil Performance by LTMSLAB' by
distress type. Note: page 14 details the scatter and severity by laboratory test type on
Ridging distress. All other distresses were deemed ‘historical/acceptable’.

o Pages 17-21 was a table exercise by the TMC to look at the Ridging raw data (no correction
factor applied) by various combinations of oil code, test type, and Ridging rating to arrive at
visual display/calculation for percent passes by Riding distress.




A major portion of the meeting time was used for getting personal thoughts/opinions out on the
table, earnest exploration of ideas, and good strong/shared philosophical discussions ensued. And
from that came related motions and proposals. A summary of general consensus with final motions
and proposals follows:

o Currently, correction factors only apply to this Lubrited hardware batch. Defining an
anchor hardware batch has been elusive up to this point in time. As can be seen from the
data, the TMC 151 reference oils passed only 41.8% time. Mr. Bartlett commented that, by
definition, TMC 151 is a category reference oil and should pass dll distress parameters
most/if not all of the time.

o The higher hardware "match number” would seem to correlate with severity but after
discussions with Mr. Okamuro, it is just luck because of the way the pinion and ring are
mated late in the lapping process.

o Irrespective of test type (Standard or Canadian) the V1L686/P4L626A lubrited hardware
batch does have a Ridging distress issue (sometimes leading to unacceptable and premature
pitting spalling results) that needs to be addressed. Extreme Ridging makes it hard to tell
if Rippling is sometimes even present as well.  The other distress parameters, otherwise,
look historical/appropriate and have normal distribution.  Mr Lind commented that, at
times, we see differences/impreciseness in the lab, but not across the labs, therefore it is
indicative of a hardware related issue. If we change the way we derive a correction factor,
we should look at both the Standard and Canadian tests.

o Mr. Lind stated his opinion that a factory fill (FF) oil should pass 75% of the time or better.
Mr. Sullivan and Mr. Gropp pointed out that this assumption must apply to passing all 10 of
the distress requirements. FF oils pass low temp test at least 75%, Ridging is the
dominant failure mode now and we should bring 5's to »8's. Several commented that it
appears that we need a separate correction factor's, one for the Standard and a different
one for the Canadian test. Mr. Sullivan also stated that the data does not suggest that we
can do away with low temperature testing requirement to reduce the number of tests
required for program approvals. Mr. Koehler pointed out that the data does seem o
indicate that we have greater precision in the low temperature versus the standard.

o Mr. Gropp presented historical L-37 pass/fail date (MIL 2105E) for tests using TMC 129
and TMC 151 oils on the same lubrited hardware batch (See Attachment 6) The data was
prepared for use in discussions when correction factors were being discussed. A correction
factor helped but did not fully address the severity offset for this hardware.

o Mrs. Vernmilyia, the Lubrizol statistician in attendance, pointed out that we have no fail oil to
compare. The more important question is will a fail oil pass? It was pointed out that in
actuality; we have never had a ‘fail' oil for lubrited hardware.

o Mr. Farber and Mr. Gropp agreed that we need to be changing our philosophical
thinking/comfort zone from talking ‘anchor batch hardware’ to ‘anchor oils',



o Mr. Sullivan expressed questions/comments on rounding techniques that some labs have
used inside the LRI process for rounding off/up the final ridging distress value. In
designated places you round. ASTM E-29 provides guidelines on rounding methods. Mr.
Sullivan stated that he feels that the number on the LRI &L form needs to be to the same
precision or resolution (# of decimals) as the requirements in the L-test(s) data dictionary.
He indicated that he will have a presentation on behalf of Exxon Mobil for the open portion
of the LRI meeting later this week locking for further clarification on rounding and
recognition/use of ASTM E-29 document rounding technique. A copy of the presentation he
made is included as Attachment 7.

o Mr. Sullivan suggested that we write an expectation statement for these oils. The severity
anchor point expectation should be based on these oils passing a certain percentage of time
and not based on hardware percentage.

For Low Temperature test only, we set the pass/fail rate for these commercially available
fluids (LT1-1 & LT2-1) as they should be passing the MIL-2105E specifications between 75
to 85% of the time. While there were a few failures on other distress parameters, the
primary failure parameter is Ridging.

The panel worked as a team to draft Proposal 1 (short term), Motion 1, and Proposal 2 (long
term). The two proposals and motion were tfabled (with consensus) for presentation
and adoption at the September 25" SP meeting that would be attended by LRI
committee members. A follow-up L-37 meeting is scheduled at 3:00-5:00 p.m., Wednesday,
August 25™, 2004.

Proposal 1 {short term):

Specific for V1L686/P4L626A lubrited gear batch in the Canadian version of the L-37 test.

Expectation statement: LT1-1 & LT2-1 performance level for Canadian L-37 should be that
the gver-all pass rate range for all collective parameters is between 75% and 90%.

Motion 1:

Knowing that the SP has determined that Ridging distress is the primary cause for failing to
meet This current expectation, the panel proposes a correction factor for Ridging (both
pinion and ring) of +0.6065 transformed units (TF) for low temperature L-37 tests using the
lubrited V1L686/P4L626A hardware. Using this correction factor in the current 16-test
low temperature matrix will allow 68.8% of the ridging ratings to meet the pass/fail limit of
‘8" dependent on using ASTM E29 to round corrected results to a whole number. Effective
date for tests completing is on or after 8/25/04.



Proposal 2 (iong term): For Lubrited Hardware Batch V1L686/P4L626A

The following would apply individuaily to both the L-37 Standard and Canadian version of the
L-37 test:

After determining expected performance levels for each distress parameter for RO 151-3,
LTi-1 & LT2-1, the panel will develop statistically (at 95% CI) based correction factors to
bring the mean of parameter result for each gear set within a matrix back to the target
performance levels. This process would be applied consistently for each successive
hardware batch.

o In continuing discussion, Mr. Gropp motioned, second by Mr. Lind: Propose that LTi-1 and
LT2-1 be adopted as reference oils in the L-37 test using lubrited hardware. These oils
and TMC 151-3 will each be assigned at equal rates for the lubrited V1L686/P4L626A
hardware and subsequent lubrited hardware batches. The panel requests that the TMC
obtain a 5-year supply of each oil (or a 5-drum minimum).

Action Item (TMC): The TMC is to issue LT1-1 and LT2-1 reference targets for the
P4L626A/V1L686 lubrited hardware batch. The TMC will notify the panel Chairman and a
teleconference call will be convened to review/approve the targets.

Action Item (TMC): Mr. Koehler asked that the TMC ask the suppliers to attempt to
confirm the additional supply of fluid is or is not the same as the original shipment. The
TMC will share this information with the panel.

The motion passed unanimously, 5 votes for, O opposed, and O abstentions.

Update on 2004 Non-Lubrited Gear Batch Industry Order

The chairman reviewed the status and comments from Mr. Okamuro. See Aftachment 8.

The panel deemed that we should move forward quickly with approving the new hardware batch
before the 2003 Lubrited T758A/L247 batch because of an industry shortage on non-lubrited
hardware and the Dana facility production move to Ft. Wayne. It was decided that we take the
same ‘up front' approach to testing/batch approval that we just finished with the lubrited low
temperature study.

After further discussion, Mr. Gropp motioned, seconded by Ms. Whitton: Each of the 3 labs that
purchased V1L351/P4T771 non-lubrited hardware will run the following Standard L-37 tests (3 X
TMC-151-3, 3 X LT1-1, and 3 X LT2-1) and run the following Low Temperature Canadian tests (3 X
LT1-1,and 3 X LT2-1).

Note: It wasdecided to table this motion and address it at the 8/25/04 SP meeting.

Attachment 9 was not discussed in detail, rather just verbally commented on. It is included to
capture the analysis by the TMC looking at "L-37 Reference Qil Performance by Contact Pattern”
by hardware type and distress. Based on the limited data for some types of contact pattern
values, the Delta/S graphs do not indicated any specific contact pattern to be driving severity or
more preferred.




2003 Lubrited T758A/L.247 Axle Batch Order

A follow up on a past action item: All labs were asked fo forward to the TMC the summary data
and charts from their ‘one minute logs' for speed, torque and lubricant temperature from the
phase 3 matrix tests. Three labs had completed the task. Parc reported that their lab cannot
supply the TMC a data trace with time/date stamps to show fransition between gear conditioning
and test. They will be able to do that in future tests when requested.

Panel consensus was that further efforts on testing and batch approval will commence after
completion of the 2004 non-lubrited hardware matrix approval program.

A motion to adjourn the August 24™ panel meeting was made by Mr. Koglin and seconded by Mr.
Smith.

The meeting was adjourned at 5:30 pm and will reconvene on September 25™, 2004,



The September 25", 2004 meeting was called to order at 03:32 p.m. The sign-in sheet is
Attachment 1(shows the two respective meeting dates and attendees sign-in initials).

The Chairman opened the meeting by revisiting/summarizing the agenda and the progress made
during the September 24™, 2004 panel meeting.

Mr. Sullivan revisited the need fo address and clarify rounding of test results. He will ask the LRI
to issue a memo indicating they support and use ASTM E-29 Standard Practices for rounding
where appropriate. Again, see Attachment 7.

Mr. Sullivan reviewed the Industry Low Temperature L-37 matrix results using LT1-1 and LT2-1 in
the P4L626A/V1L686 lubrited hardware batch. His summary highlighted the expectations for the
oils which were given to the Industry as qualified MIL-2105E fluids which, by and large, failed the
tests. Assuming one could round off to the level of the MIL specification, a correction factor is
needed to correct the original merit ratings from 5 to 8's or better. Based on the results from
the 32-test L-37 Low temperature matrix, the L-37 SP proposal would allow a pass rate of 62.5%.

Follow-up tabled proposals and motion from September 24™ meeting.

o Proposal 1 (short term):

Specific for VIL686/P4L626A lubrited gear batch in the Canadian version of the L-37 test.

Expectation statement: LT1-1& LT2-1 performance level for Canadian L-37 should be that
the over-all pass rate range for all collective parameters is between 75% and 90%.

o Propesal 2 (long term): For Lubrited Gear Batch V1L686/P4L626A

The following would apply individually to both the Standard L-37 and Canadian version of the
L-37 test:

After determining expected performance levels for each distress parameter for RO 151-3,
LT1-1 & LT2-1, the panel will develop statistically (at 95% CI) based correction factors to
bring the mean of parameter result for each gear set within a matrix back to the target
performance levels. This process would be applied consistently for each successive gear
batch.

For long-term proposal 2, a starting point would be to send a table to the OEM's and have
them fill out the merit ratings for each distress type for LT1-1 and LT2-1 using any existing
or prior L-37 Canadian Test data. If they do not have the actual numbers, they could fill
out their expectations.



At the time of its approval, Mr. Follis expressed that he and Mr. Linden did not realize that
the current correction factor for the P4L626A/VIL686 gear batch would take a 6 to a 7.8
and rounded to an 8 'Pass’. Regardless of rounding, he mentioned that he has rejected some
original merit ratings of 6 because he didn't feel they were good enough. Many times, Mr.
Follis will ask for a re-rate. He also commented that many times he felt our actual ratings
were more severe.

Motion # 1:

Mr. Sullivan motioned, second by Ms. Claire: Knowing that the panel has determined that
Ridging distress is the primary cause for failing to meet this current expectation, the panel
proposes a correction factor for Ridging (both pinion and ring) of +0.6065 transformed
units for low temperature L-37 tests using the lubrited V1L686/P4L626A hardware. Using
this correction factor in the current 16-test low temperature matrix, will allow 68.8% of
the ridging ratings to meet the pass/fail limit of '8’ dependent on using ASTM E29 to round
corrected results to a whole number. Effective date for tests completing is on or after
8/25/04.

The motion passed unanimously, 6 votes for, O opposed, and O abstentions.

*Note: Panel consensus was to present this to the LRI committee during the August 26™,
2004 open meeting and mention that this included panel participation of 3 LRI members.

Follow-up tabled motion on 2004 Non-Lubrited Hardware Batch from September 24™ meeting.

The PARC laboratory reported that they initially decided not to order any of the 2004 hardware.
Based on the panel discussions and motions, they indicated that they would like to participate in
the matrix plus acquire a small amount of hardware from the other laboratories for low
temperature candidate testing approvals. The industry laboratory consensus was to sell/exchange
a small portion of laboratory hardware with PARC to meet the above stated needs. After group
discussion and consensus the September 24™ meeting was modified as follows:

Motion by Mr. Gropp, second by Ms. Whitton): Each of the 4 labs will equally participate in a 44-
test matrix to evaluate the VIL3B1/P4T771 non-lubrited hardware batch.

8-tests on TMC 151-3 (standard)
8-tests on TMC LT1-1 (standard)
8-tests on TMC LT2-1 (standard)
4-test on TMC 127 (standard)

8-tests on TMC LT1-1 (Canadian)
8-tests on TMC LT2-1 (Canadian)

TMC will assign each lab one test on TMC 127 and stop to review results (to insure that this
oil has performed as expected). Targeted completion date is September 17, Chairman will
convene a panel teleconference call.



- TMC will then assign each lab one test on TMC 151-3, and stop to review results to date.
Targeted completion date is October 1. The chairman will convene a panel teleconference
call.

- Assuming discrimination is seen between the resuits of the oils, the remainder of the test
matrix will be completed. Targeted completion date/report data to TMC is by December
15th.

- We will review data with intent to approve the hardware batch at the February 2005
meeting.

- Labs were requested fo randomly select hardware from their full shipment to get a good
feel of severity through out the hardware batch.

The motion passed, 6 votes in favor, O opposed, O abstentions.

Follow up action item: The chairman has included the presentation Mr. Sullivan presented on
behalf of the panel to the LRI # 132 open meeting on Thursday, August 26™ 2004. See
Attachment 10.

The chairman thanked the surveillance panel, test laboratories, TMC, and OEM's and the respective
companies for their support of time and money. We spent a total of 9 hours (over two days) in
meetings. We will look back on this as a milestone that will provide a basis and direction for use
with subsequent hardware batch introductions and a way to approach hardware severity issues
through correction factor application. This will simplify industry efforts as we move forward.

With a motion by Mr. Gropp and a second by Mr. Koglin, the meeting was adjourned 5:20 p.m.
Respectfully submitted,

&Zﬁﬁéﬁ Em !é.?;j ,,»;f??j"

Donald T. Bartlett
L-37 Surveillance Panel Chairman
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L-37 Surveillance Panel Voting Members

Donald Bartiett
Tom Bryson
Juan Buitrago
Brian Koehler
Cory Koglin
Don Lind

Jim Linden
Thelma Marougy
Bruce McGlone
Ken Okamuro
Dale Smith
William Sullivan

Paula Vettel

The Lubrizol Corporation (Chairman)
Volvo Powertrain Corporation
Chevron Oronite Company
Southwest Research Institute

Ethyl Petroleum Additives, Inc.
ASTM Test Monitoring Center
GMR Research and Development
Eaton Corporation

ArvinMeritor Materials Engineering
Dana Corporation

PARC Technical Services
ExxonMobil Chemical Co.

D.A. Stuart Co.

Khaled A. Zreik AMSTA-TR-D/210 US Army Tacom-Tardec
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L-37 Surveillance Panel
PRI/ Headquarters, Apollo Room - Warrendale, PA
August 24", 2004

AGENDA
Call to Order/Review Membership

Approval of Minutes:
e June 16™ SP Meeting.
e June 30" SP Teleconference Call/Meeting.

Status of Information Letter 04-1

Low Temperature Standard & Canadian Testing Decisions:
* Review the 32-Test Matrix Data on 626A/686 Hardware.
« Anchor Batch Decision/Targets/Correction Factors?
e Where Do We Go From Here?
» Is There Still Value with the Extra Testing Load on the
Industry for Low Temperature Testing?
o If Yes, What is the Plan?

2003 Lubrited Gear Batch T758A:
o Can We Move Forward with Batch Approval?
» Do We Need Low Temperature Testing Runs?
e Anchor Batch Decision/Targets/Correction Factors?

2004 Non-Lubrited Gear Batch Industry Order Update:
e Trip to Ft. Wayne Completed by TF in July.
e Hardware Being Assembled as We Meet and Will be
Shipped to the Labs by Last August.
» Testing Matrix, What Oils/Develop a Plan/Test When?

TMC Update/Discussions:

Status of TMC 151 Re-blend.

Report on Rater Calibration Workshop — Focus L-37.
Control Charting Lubrited and Non-Lubrited Hardware
Together.

New Changes to the Test Reporting Formats.

Adjournment s
Ariachment 3 .
Page ..J....Qé_m
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» Information Letter L-37 04-1:

» Address Questions on Proposed Drawing.

e Address Fraction Tolerances.
o Top Water Nozzle.
o Back Cover Spray Nozzles.

o Other?

Attachment
Page -
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A5, AXLE COOLING SYSTEM

TOMATIC CONTROL &

[/

\ /)
' Bolid Strearn or Detusing
K / Nozas. Elther manually

-

o

TUP VIEW

or Aulbmaliculiy-

contrelied.

Walar Defusing Nozzles

[ —

SIDE VIEW
Nore—Use 3% in. tubing for ail water lines.
in, mm in. Imm
¥ 9.5 T 3% 8223.9
1% 38.1

FIG. A5.1 Location of Spray Nozzies on Axle

A6, TEST VERSIONS AND AXLE PART NUMBERS

AG6.1 Axle Used in Test—Two types of test axle are run in
this test.

A6.1.1 Uncoated Axle—Dana Model 60, 5.86 ratio, stan-
dard differential with uncoated ring gear and uncoated pinion,
Part No. 060AA100-2.% Also referred to as plain or green

axles.
A6.1.2 Coated 4xle'*—Dana Model 60, 5.86 ratio, standard

ously in this test method will be referred to as the standard
version. All versions maintain the same test procedures, wheel
load, and wheel speed conditions. The differences oceour in the
axie oil temperature and axle type used. Table A6.1 describes
each version.

TABLE A8.%4 Test Versions™?®

Gear Conditioning Gear Test Phase

differential with coated ring gear and coated pinion, Part No. Test
060AA100-4.10 Also teferred to as lubrited or lubrized axles.  Yersion  AxeType  Axle Temperature Axle Temperature
Standard uncoated 297 + 3°F (147.2 + 1.7°C) 275 = 3°F (135.0 = 1.7°C)
A6.2  Test Versions—This test has four commonly used Standard coated 297 x 3°F {147.2 £ 1.7°C) 278 £ 3°F (135.0 £ 1.7°C)
_— " : . Canzdian uncosted 220 % 3°F (104.4 + 1.7°C} 200 + 3°F (83.3 £ 1.7°C)
versions. The test procedures and conditions described previ Canadian coated 220 = 3°F (1044 % 1.7°C) 200 = 3°F (833 £ 1.7°C)

% & manganest phospate coating,

A All versions use the same whes! speed, load conditions, and test procadures,
which are described in Section 10.
8 Both Canadian test versions fypically used for evaluation of 75W [ubricants.

Attachment .2,
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No CF Sto+ L7 L7i-44 72 -]

TESTKEY LTMSLAB IND PINBAT RINGBAT DTCOMP RIDG Test Type

52395 B LT1-1 VIL686  P4L626A 20040707 3 Standard

52404 E LT11 VIL68S  PALB26A 20040726 4 Lowtemp

52409 E LT2-1 ViL686 P4LB26A 20040721 4 Lowtemp

52093 B LT1-1 V1L686  P4iL626A 20040703 4 Lowtemp

52107 A LT2-1 V1LGB6  P4L626A 20040709 4 Lowtemp
A 4

52108 LT2-1  VIL686 PAL626A 20040710 Lowtern

52008 LTIl VILG8S  PALB26A
52089 D LT2-1  VIL686 PALG26A

20040718 5 Standard 26/32 = 81.3%
20040714 5 Lowtep

52388 TLT1-1 V1L686 P4LB2BA 20040715

A 6 Lowtemp
52384 A LT1-1 VIL688 P4LBZ6A 20040702 6 Lowtemp
52421 D LT2-1 V1L686 P4L626A 20040727 6 Standard
52399 B LT2-1 VL8886  P4L626A 20040710 6 Standard
52400 B L1241 V11.686 P4L628A 20040711 B Standard
52087 E LT1-1 ViL886  P4L628 20040714 6 Lowtemp 24/32 = 75.0%
52090 D L72-1 VL6868 P4L826A 20040715 8 Standard
52087 D ET1-1 ViLe86 P4L626A 20040703 8 Lowtemp o = LR 5
52420 D LT2-4 V1LeB6  P4L626A 20040718 6 Lowtemp :
52415 D ET1-1 Vile8s P4l.626A 20040713 6 Standard
52088 D LT1-1 V1iLE86 P4L826A 20040704 6 Lowtemp
D 6 Standard

524186

LT1-1 VIL6B6  P4L828A 20040723

52386 TVALBSS  PALG26A 20040713

A 7 Standard
52385 A LT1-1 V1688 P4L626A 20040707 7 Standard
52330 A LT2-1 ViLBBGE P4L626A 20040712 7 Standard
52099 E LT1-1 VILB8E6 P4L626A 20040725 7 Standard 12/32 = 37.5%
52411 E LT2-1 ViLGBG  P4L626A 20040723 7 Standard
52394 B LT1-1 V1686 P4L626A 20040705 7 Standard
52096 B LT2-1 V1686 P4L626A 20040708 7 Lowtemp
B P4LB626A 7

52092

LT1-1  V1L686

_ Lowtem

20040702

52389 LT2-1  VIL686 PALG626A 20040711

A 8 Standard
52401 B LT21 V1LB86 P4L826A 20040712 8 Lowtemp 4/32 = 12.5%
52102 E 1.T2-1 V1LGBG  P4L626A 20040720 8 Lowtamp
52410 E LT2-1 VI1L686 P4L626A 20040722 8 Standard




e L § ST

TESTKEY LTMSLAB [ND PINBAT RINGBAT DTCOMP  RIDG Test Type
523395 B LT1-1 V1L686  P4LB626A 20040707 3 Standard

52098 E VL85  P4L626A 20040718 5 Standard 15/16 = 93.8%

T 50401 “VIL686  PAL626A 20040727 Standard

b
52399 B LT2-1 VIL6BE  P4ALG26A 20040710 Standard
52400 B LT2-1 ViLes6 P4L626A 20040711 Standard 14/16 = 87.5%
52090 D LT2-1 ViLe86  P4L62BA 20040715 Standard
52415 D LT1-1 VILB8E6  P4LB26A 20040713 Standard
D

52416 | V1L686  P4LB26A 20040723 Standard

52386 ViL68S P4L626A 20040713 Standard

A
52385 A LT1-1 ViLe86 P4L626A 20040707 Standard
52380 A L7121 V1L686 P4L626A 20040712 Standard 8/16 = 50%
52099 E LT1-1 VILEBE P4L826A 20040725 Standard
52411 E LT2-1 V1LB86 P4L626A 20040723 Standard
52394 B Standard

ET1-1 VILEB6  P4L626A 20040705

A LT2-1  VIL686 PAL626A 20040711 8 Standard 2/16 = 12.5%
52410 E LT2-1  VIL686 PAL62BA 20040722 8 Standard




TESTKEY LTMSLAB IND

52404
52409
52093
52107
52108

52388

52384
52087
52087
52420
52088

52092

50401

52102

| > > 00 mm

LT2-1

LT1-1
LT2-1
LTt
LT21

LT1-1
LT1-1
LT1-1
LT1-1
LT2-1
L T1-1

£ET1-1

LT2-1
LT2-1

PINBAT

V1L686
V1L686
V1L686
V1L686
V11686

V1L688
V1L68S
ViL686
ViL686
V11686
V11686
V1686

V11.686

V1L686

ViL686

o AR

RINGBAT

P4L626A
P4L626A
P4L626A
P41.626A
P41 626A

P4L626A
P4LE26A
P4L 626

P4LG26A
P4LB26A
PALG26A

PALG26A

DTCOMP RIDG
20040726
20040721
20040703
20040709
20040710

£ SN - SN S Y

20040714 5

20040715

6
20040702 8
20040714 8
20040703 6
20040718 6
20040704 6

&
ﬁ»"‘-g
¥ F

M,.
E;\"\-} TP

Test Type

Lowtemp
Lowtemp
Lowtemp
Lowtemp
Lowtemp

16/16 = 100%

11/16 = 68.8%

Lowtemp
Lowlemp
Lowiemp
Lowtemp
Lowiemp
Lowtemp

10/16 = 62.5%

PALG2GA
PALE26A

PALE26A

PALB26A

20040708
20040702 7

20040712 8
20046720 8

Lowtemp

Lowtemp

Lowtemp
e

T
]




TESTKEY LTMSLAB  IND PINBAT ~RINGBAT DTCOMP  RIDG TestType  #/0 (2F o [&7/
52395 B LT1-1 VIL686  PALG2BA 20040707 Standard =/
42494 _ Standard

151-3  VIL686  P4LE26A 20020802 3

151-3  V1L686 PALG26A 20000808 " Standard

37230 A
37238 D 151-3 V1L686  P4L62BA 20000715 Standard
52088 E LT1-1 VILE8E  P4LB26A 20040718 Standard 37/39 = 94.9%
45045 B 151-3 V1Le86  P4L626A 20040211 Standard
D

V1L686  PAL626A 20011215 Standard

37581 151-3  VIL686 P4L626A 20010731 " Standard

E 5
52421 D LT2-1 V1LB86  P4LB626A 20040727 8 Standard
52399 B LT2-1 ViLB86  P4L626A 20040710 8 Standard
52400 B LT2-1 V1L686  P4LB626A 20040711 8 Standard
49048 B 151-3 V1L686  P4LB26BA 20040214 6 Standard
46082 B 151-3 V1LB686  P4LB826A 20030625 6 Standard
48788 E 151-3 ViL686  P4LB626A 20030319 8 Standard 32/38 =82.1%
37940 B 151-3 V1L686  P4L626A 20010619 8 Standard
52090 D LT2-1 VilLe8e  P4L626A 20040715 8 Standard
37942 B 151-3 Vile86  P4L626A 20020130 6 Standard
52415 D LT1-1 ViLe86  P4LB626A 20040713 8 Standard
42497 B 151-3 V1Le8s  P4LG626A 20020807 8 Standard

D P4LB26A B

52416

_LT1-1. ViLE8E 20040723 ~ Standard

37039 151-3  VIL6S6  P4ALB26A 20000716 Standard

D 7
42482 B 151-3 VilLe86  P4LB26A 26020820 7 Standard
37225 B 151-3 V11686  P4L826A 20000727 7 Standard
46785 b 151-3 Vilegs  P4LB26A 20030514 7 Standard
52386 A LT1-1 ViLe8s  P4L626A 20040713 7 Standard
52385 A L7141 ViL68s  P4LB26A 20040707 7 Standard 19/39 = 48.7%
52380 A L7241 ViL686  P4LE26A 20040712 7 Standard
52099 E LT1-1 VIL686  P4LB26A 20040725 7 Standard
52411 & 1721 Vil688  P4LE26A 20040723 7 Standard
46800 A 151-3 V1L685  P4L626A 20040130 7 Standard
52394 B LT1-1 VIL688  P4LB26A 20040705 7 Standard

E 7

37584

151-3 V1L686  P4LE26A 20020517 Standard

42481

A 151-3 V1L686  P4LE26A 20030508 8 Standard
37235 E 151-3 Vile8s  P4L626A 20000808 8 Standard
37226 B 151-3 V1L688  P4LB26A 20000728 8 Standard
52389 A LT2-1 VilL686  P4L626A 20040711 8 Standard 7139 =17.9%
51845 B 151-3 V1LE8S  P4L626A 20040722 8 Standard
52410 E ET2-1 V11686  P4L626A 20040722 8 Standard
48499 D 151-3 V16868  P4LB26A 200310186 8 Standard




TESTKEY LTMSLAB IND

52395

52404
52409

52093
52107
52108

37230
37238
52098
49045
39375
52089

37581

52388
52384
52421
52399
52400
49048
46082
52097
46788
37940
52080
37942
52087
52420
52415
52088
42497
52416

37239
42482
37225
46785
52386
52385
52380
52099
52411
46800
52394
52096
52082
37584

42481
37235
37226
52389
52401
51845
52102
52410
48489

42494

B
B

URUUDOUODMMEO DS > > M

IMETEODE>MM>T2 0000

MM dm>]

TLT-1

> 3> wmmEe

fooomo »|

LT1-1

151-3

LT2-1
LT1-1
LT21

LT2-1

: 15{-3..w

151-3
LT1-1
151-3
151-3

LT2-1

T151-3

LT11
LT1-1
LT2-1
ET2-1
LT2-1
151-3
151-3
LT1-1
151-3
151-3
LT2-1
151-3
LT1-1
LT2-1
LT1-1
LT1-1
151-3

LTI

151-3

151-3
151-3
151-3
LTt
LT11
LT2-1
LT11
LT2-1
151-3
LT1-1
LT2-1
LT1-1

L

..{51;3.ﬁ..

151-3
151-3
LT2-1
ET2-1
151-3
LT2-1
LT2-1
151-3

" V1L688

V1L686

PINBAT
V1L686

V1L686

V1iL686
V1L686
V1L686
V11686

ViLese
Vil686
ViL686
V1L686

V1L686
V1L686
V1L686
V1L686
V1iL686
V11.686
V1L686
V1L685
ViL686e
V1L686
V1L686
V11.688
V1L688
V1L688
V1L686
V1L686
V1iL686
ViLege

V1LB86
V1L686
V1L686
V11686
V11686
V1L886
ViLEB6
V1l.686
V1L686
V1L6886
ViL686
V1L686

ViL686

ViLese
V1iL686
V1L686
ViL6ae
V11.686
V1LG8S
V11686
V1L686

V1LE8E

V1686  P4L626A

V11686

ViLe8s

RINGBAT
P4LG26A

P4L626A
P4|.626A
P41 626A

P4LG2GA

P4LE26A
FP4LE26A
P4L626A
P4L626A

P4L626A
P4L626A
P41L.626A
P4L626A
P4L626A
P4L626A
P4LB2GA
P4L626

P4LB26A
PALB26A
P4L626A
P4L626A
P4L626A
P4LB26A
P4L626A
P4L626A
PALG26A

P4LB28A
P4L626A
P4L626A
PA4LG26A
P4L626A
P4L626A
P4L626A
P4L626A
P41626A
P4L626A
P4L626A
P4l 626A
PALB26A

PALG26A
P4LB26A
P4L.626A
P41.626A
P4LB26A
FP4L626A
P4LB26A
P4LB26A

P4L626A

PALG2GA

P4LE26A 20040710

PALB26A 20010731

P4L626A

PALG2GA 20000716

PALE26A

DTCCMP RIDG

20040707

20020802

20040721
20040703
20040709

20000715
20040718
20040211
20011215
20040714

20040715
20040702
20040727
20040710
20040711
20040214
20030625
20040714
20030319
20010619
20040715
20020130
20040703
20040718
20040713
20040704
20020807

20040723 __

20020820
20000727
20030514
20040713
20040707
20040712
20040725
20040723
20040130
20040705
20040708
20040702
20020517

30
20000808
20000728
20040711
20040712
20040722
20040720
20040722
20031016

20040726

20000808

5 Lowtemp

Test Type
3 Standard

_ 3 Standard

4 Lowiemp
4 Lowtemp
4 Lowtemp

5 Standard
5 Standard
5 Standard
5 Standard

6 Lowtemp
6 Lowtemp
6 Standard
6 Standard
6 Standard
6 Standard
6 Standard
6 Lowtemp
6 Standard
6 Standard
6 Standard
6 Standard
6 Lowtemp
6 Lowtemp
6 Standard
6 Lowtemp
6 Standard

6 Stadar

7 Standard
7 Standard
7 Standard
7 Standard
7 Standard
7 Standard
7 Standard
7 Standard
7 Standard
7 Standard
7 Lowiemp
7 Lowiemp
7 Standard

Standar
8 Standard
8 Standard
8 Standard
8 Lowtemp
8 Standard
8 Lowtemp
8 Standard
8 Standard

7 Stanrd

N v
piz O F

4 | owtemp .

4 Lowtemp 7

5 Standard T

T
AN

A

48/55 = 87.3%

tandad o

42/55 = 76.4%

23/55 =41.8%

9/55 = 16.4%

Attachment

Page
g



LRI 132

Warrrendale, PA  August 26, 2004

Data Rounding

ExxonMobil Chemical

Atiachment ...ﬁ%-—
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Background:

A good many of the specification requirements
in SAE 2360 are expressed in limits with less
precision than the results from the relevant tests.

Examples:
Limit Test Result

L-33-1

Merit Rating' >=9.0 X.yy
L-60-1

KV Increase <= 100% XX.YY

Carbon/Varnish >= 7.5 X.yy

Sludge >= 94 X.yy

Toluene Insol <= 3% X.yy

Pentane Insol <= 2% X.yy
L-37

Ridging” 8 X.y
* With additional caviats : i
2 For V1L686/PAL626A lubrited gear batch Attachment _7____ |
Page Zef5

Reference <£-37




There 1s currently no guidance within SAE2360

procedures and the specification document as to how
( if allowed) to round off candidate data. We believe
that rounding off data in programs has been accepted

by the LRI, but not universally.

EXXONMOBIL PROPOSAL

To give clear guidance to all current and future SAE
2360 program presenters, we are requesting that the
PRI issue an information letter that specifies the use
of rounding where test result precision is greater than
the corresponding limit and reference ASTM
Standard Practice E 29 —02 for the methodology.

Example Language could actually be pulled from E
291n 6.3.2:

The following applies to all specifies limits in this
standard: For the purposes of determining conformance
with these specifications, an observed value or a calculated
value shall be rounded “to the nearest unit” in the last
right —hand digit used in the expressing the specification
limit, in accordance with the rounding method ASTM
Standard Practice E 29, for Using Significant Digits in Test
Data to Determine Conformance with Specifications.
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> 2004 Non-Lubrited Axle Batch Order

v' Purchase Orders Tendered — Two Year Order

O
9]
6]
O

Ethyl - 300
Lubrizol - 240
Parc - 0
SwRI - 225
Totals - 765

v' Lab Hardware TF did visit the Ft Wayne facilities prior to production in July.

Hardware will have the same gear geometry development as the
T758A/L247 lubrited hardware.

Hardware Gear Batch Code is:
o Pinion V1L351
o Ring P4T771

Shortage of axles is approximately 19 % due to Ft. Wayne development
learning curve. Lab final distribution determined after final build out
count and a percent of actual order.

With respect to protecting the axle from rusting, as before, Dana is
performing a final rinse that will serve as a flash rust preventative
coating that will work for a short period of time. No other coatings were
applied due to industry concerns.
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» 2004 Non-Lubrited Axle Batch Order — Dana Update Ken Okamuro/Ken
Miller

o Kenny Miller and | observed the first axles being built. What was very
noticeable was that due to minimum lapping to preserve the tool marks, the
contact patterns are not as filled in under the light test load we use at
assembly.

e When you see the pattern, it may look narrow and have the appearance of
bias. In fact, under slightly higher load it will fill out. The V&H check of the
pattern confirms it does not have bias. At assembly, they will judge the
pattern with the following criteria:

1) If the solid contact line is longer at the top than the bottom, the pattern
is slightly flanked out (F+1).

2} If the solid contact line is the same length top and bottom, the pattern
is centered (FO).

3) If the solid contact line is longer at the bottom than the top, the pattern
is slightly flanked in (F-1).

e The axles are stamped with Julian date, year, and shift on the housing
cover flange just above the axle tube. There is a second date stamp on the
flange from our supplier that is the date the housing was machined. You
do not want to use this date. Ken indicated that a second shift individual
did not follow that instruction on 70 axles assembled and the date will not
be in that location. The issue for subsequent builds has been corrected.
This really should not be an issue since the date is still there, just in a
different location on the 70 axles.
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» 2004 Non-Lubrited Axle Batch Order — Dana Update Ken Okamuro/Ken
Miller

e On another question from Ken, he asks, If a rust preventative is going to
be necessary on future hardware, has the Panel studied the effect of long-
term storage from these preservatives? While they may not be chemically
active on steel, are there other considerations like oxidation, evaporation,
hardening, hydrolytic tendency, protection period, etc. It might be
worthwhile to test this now and have an answer for the next hardware run.

e As of Friday, August 20™, we have had no problems with the ring and
pinion sets or the carriers. The patterns are very consistent, 90% are
an L2F0. We are about 1/2 way through the build and will continue on

Saturday. It looks like we will be able to ship mid-end next week. Bill
Ramsey will give you the date and quantity being shipped to the labs.

v" Matrix Testing - One phase only.

* How many/what oils/when will Matrix testing start?

-
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LRI 132

Warrrendale, PA  August 26, 2004

ASTM D02.B03
L-37 Surveillance Panel

e Low Temp Test Activity Update

e Correction Factor Proposal
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Low Temperature Test Activity

e Hardware and procedure updates
defined and in place for both LT and
RT variants

e T'wo new reference fluids (LT1, LT2)
have been acquired and more is to be
ordered. These new oils will be
rolled into referencing system for
both regular and low temperature
procedures.

e An 8 test per oil, per procedure
version, per lab has been run on TMC
151, LT1 and LT2' in the lubrited
gear batch VIL686/P4L626A.

e An 8 test per oil, per procedure
version, per lab has been scheduled

7
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""IPMC 151 was not run in the LT procedure, L'TT and LT2 were run in both.




for TMC 151, LT1 and LT2 ( and
with TMC 127 discrimination tests)
in the newest plain gear batch,now
being shipped from Statesville.

e The SP plans to look at developing
OEM lead consensus target
performance values for the three oils
( TMC 151, LT1, LT2) in each
performance area ( wear, rippling,
ridging, and spitting). These targets
will then be used to test the concept
that each new gear batch will be
qualified with matrix testing to
develop CF’s that bring each oil’s
tested performance value back to the
target in each performance category.
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e V1L686/P4LL626A Test Matrix
Summary

oData 1indicates that the two 75W
oils react differently to the LT
test. The RT and LT tests do

not give the same results.

o The previously developed
correction factors for ridging in
the RT procedure based on TMC
151 and TMC 128 data are
appropriate also for L T1 and
LT2.
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oThe LT test data on LT1 and LLT?2
indicates that a new correction
factor would be needed.
= The correction factor is only
needed for ridging.
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TESTKEY LTMSLAB IND FINBAT RINGBAT DTCOMP RIDG Test Type
52395 B LT1-1 V1688  P4LB26A 20040707 3 Standard

“P4LE2EA 20040718 “Standard 15/16 = 93 8%

52421 D LT2-1 ViL686 P4L62BA 20040727 6 Standard
52399 B LT2-1 ViL686  P4L828A 20040710 8 Standard
52400 B LT2-1 V1L686  P4L826A 20040711 6 Standard 14/16 = 87.5%
52080 D LT2-1 ViLB86  P4L628A 20040715 B Standard
52415 B LT7-1 V1L688  P4L628A 20040713 6 Standard
D LT1-1 6

V1L686 P4L626A 20040723 Standard

52416

52388 A LT141 V1686  P4L6268A 20040713 7 Standard
52385 A LT1-1 ViLB86  P4LB26A 20040707 7 Standard
52390 A LT2-1 V1LBBE  P4LB2BA 20040712 7 Standard 8/16 = 50%
52089 E L7111 V1L686  P41826A 20040725 7 Standard
52411 E L1241 VIL68E  P4L826A 20040723 7 Standard
52394 B LT1-1 V1LG86 P4L628A 20040705 7 Standard

ViLB8&  P4L626A 20040711 Standard 2M186=125%
52410 E i72-1 ViLE8E P4L626A 20040722 8 Standard
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TESTKEY LTMSLAB IND

52404
52409
52093
52107

52388
52384
520587
52087
52420
52088

52096
52092

52108 ‘

E LT1-1
E LT2-1
B L1731
A LT2-1
A LT2-1

A LT1-1
A LTt-1
E LT1-1
D LT1-1
D LT2-1
D LT1-1

B ET11

PINBAT

V16586
V1L688
V1L5686
V1LE86
V1LB8E

V1L686

V11686
V1L686
V1iL686
ViLB8E
V1L686

V1L6886
V1LB86

RINGBAT

FP41.626A
P4LB626A
P4LB26BA
P41.626A
P4L6B26A

P4L626A

P4L626A
P4L626A
P4L626

P4LE26A
P4LG26A
P4LB28A

P4L626A
P4LE26A

20040702

DTCOMP

20040726
20040721
20040703
20040709
20040710

20040714

20040702
20040714
20040703
20040718

20040708

20040715

20040704

20040712

RIDG

R

Lowtemp

Test Type

Lowtemp
Lowtemp
Lowtemp
Lowtemp
Lowtemp

Lowtemp
Lowtemp
Lowtemp
Lowtemp
Lowtemp

Lowtemp

b T R
Lowtemp

16/16 = 100%

11/16 = 68.8% “

10/16 =62.5%

52401 B LT2-1 V1LGBSE F’4L628A 216 =12.5%
52102 B LT72-1 Vi1LB8s P4L626A 20040720 8 Lowtemp
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ASTM D02.B03 Proposal to the LRI

Base on the following performance
expectation statement:

LT1-1 & LT2-1 performance level in the
Canadian 1.-37 test should be such that
the over-all pass rate range for the
population of test results is between 75%
and 90%.

Proposal:

Knowing that the SP has determined that
ridging distress is the primary cause for
failing to meet this current expectation,
the SP proposes a correction factor for
ridging (pinion and ring) of +0.6065
transtormed units for low temperature L-
37 tests using the V1L686/P4L626A
gear set. Using this correction factor in

:Specific for VIL686/P4L.626A lubrited gear batch in the

Canadian Versmn of the 1.-37 test.
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the current 16-test low temperature
matrix, would allow 68.8% of the ridging
ratings to meet the pass/fail limit of ‘8’
dependent on using ASTM E29 to round
corrected results to a whole number.

Note: Effective date for tests completing
on or after 8/25/04.
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