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Reply to:
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The Lubrizol Corporation
29400 Lakeland Bivd.
Wickliffe, OH 44092
(440) 347-2388

(440) 347-2878 (FAX)

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

Attached for your review and comment are the unconfirmed minutes of the April 6th, 2005 L-
37 Surveillance Panel Meeting held at the PRI Headquarters in Warrendale, PA.  Please
direct any corrections or comments to my attention.

Sincerely,

]

/i / .
e 7’8524/4} 4

Donald T. Bartlett, Chairman
L-37 Surveillance Panel

Attachments



Report of Meeting
L-37 Surveillance Panel
PRI Headquarters, Apollo Room, Warrendale, Pa.
April 6, 2005

Sign-in/Review of Membership: The meeting was called to order at 15:20 p.m. The sign-in sheet
is Attachment 1. There were no membership changes fo report and included as Attachment 2

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

Approval of Meeting Minutes:

Motion 1 = Ms. Whitton, Second = Mr. Koglin - For the panel to approve the February 2,
2005 Surveillance Panel meeting minutes with the clarification/corrections provided
by a SP Member. The motion to approve the minutes as corrected was unanimous.

Chairman’s Note: Since the February 2, 2005 minutes distributed on February 17, 2005
were approved with corrections, the actual minutes annotate the corrections and are being
redistributed fo the panel membership. The correction cover letter is dated April 25, 2005.

Motion 2 = Mr. Koglin, Second = Mr. Smith - For the panel to approve the March 9, 2005
Surveillance Panel Teleconference call meeting minutes as written. The motion to
approve the minutes as written was unanimous.

Summary of Meeting Discussions

2003 L247/T758A Lubrited Matrix -

Attachment 4is a brief summary of the progress to date. The minutes (attachment 1 and 2) of
the March 9, 2005 teleconference call further details continued work comparing Matrix 4 to
matrix 2 and 3. The chairman commented that phase 5 festing on TMC 128-1 was in progress and
an April teleconference call would be convened to address further action items.

2005 Non-Lubrited Hardware Order -

The chairman reported that the Dana purchase order information needed further documentation
and he had been in discussions with Dana representatives for clarification language. The deadline
for submitting binding purchase orders is April 15, One of the Panel members indicated that they
were not prepared to commit to an actual number of axles to order today or by April 15th.



L-37 Surveillance Panel Meeting, April 6, 2005

Motion 3 = Mr. Koehler, Second = Dale Smith): The order date for submitting binding
industry purchase orders to be extended to May 1¥'. The motion carried with none
opposed and 1 abstention,

In the interest of fime, chairman Bartlett commented that all of the remaining issues included in
Attachment 5 would be addressed during an April Panel teleconference call.

Discussion of Test Precision and Reporting -

The Chairman reviewed examples of the current rating report requirements (forms 1 and 2) which
are included as Aftachment 6. They show the level of reporting precision currently required in the
test report. Chairman Bartlett put a proposal on the table for Panel consideration modifying the
report precision requirement (forms 1 and 2) that is included as Atfachment 7.

Mr. Lind commented that, in his opinion, the Final Merit Result should not be reported as a whole
number because one can put in a number less than 1 for a correction factor. He believes that the
final number should still be shown to a level of precision of tenths (x.x).

Mr. Sullivan stated that when the Panel approved correction factors, we established the numbers
based on the oils historical passing/failing criteria. Hence a final 'corrected’ rippling merit result
of 7.8 would round to a whole number of 8. We're using a system that doesn't allow much precision,
yet, we're using correction factors that bring in a decimal system.

Mr. Gropp expressed the concern that when we start showing the L-37 reported rating values to a
tenth, people will start believing that we actually can measure rating to a tenth and that this is
clearly not the case or possible.

Mr, Farber stated that if we have a correction factor < 1, then this means that the final value
could be reported to the tenth. If the industry accepts that correction factors could only be
whole numbers, then he would accept rounding the final L-37 reported result to whole numbers. As
an example, a 0.4 correction factor would round down o a value of zero. A 0.6 correction factor
would round up to a value of 1.

Mr. Sullivan asked if there is another way to do this. Can we apply a correction factor that is not
in the transformed space? What happens when the Panel adopts SA’s which are also reported in
transformed space?

After more discussion, the following motion was put on the table.



L-37 Surveillance Panel Meeting, April 6, 2005

Motion 4 = Mr. Farber, Second = Mr. Smith: Change the reported level of precision for the
original merit results on ring and pinion for wear, rippling, ridging, and scoring to have
Original Merit Results be reported to whole numbers. Pitting/Spalling would continue
to be reported to tenths because of the current rating scale for pitting/spalling. The
Final Merit Results for all distresses would continue to be reported to tenths using
Standard Practice E 29. The implementation date is June 2", 2005. The motion
passed unanimously.

Mr. Sullivan suggested as an action item for the June meeting that the TMC pull the reference
data used to develop the initial correction factors and propose new correction factors to help us
better understand what happens when you round the final reported values to a whole number. The
SP should then make necessary recommended changes to the current correction factors to get the
same pass/fail results.

T6C Proposal for Test Precision Reporting Guidelines -

Chairman Bartlett started the discussion by sharing the T6C recommendation in a recent email
ballot by Chairman Farnsworth and the information provided by the TMC showing the oils used in
the D6121 test method precision statement and the LTMS standard deviation SA. See
Attachment 8.

Attachment 9, presented by Mr. Farber, is the TMC recommendation (includes all
recommendations impacting all gear tests). Mr. Farber recommended that the SP review this data
(reported in transformed unites) in 6 months because there are only 26 chartable tests for non-
lubrited at the moment. At present, severity adjustments have not been approved by the panel and
are not in force.

Motion B = Mr. Farber, Second = Mr. Sullivan: The SP is to implement the TMC
recommendation for standardizing LTMS SA Standard Deviation and Test Method
Precision on April 11" and effective the date of the information letter. This is
effective for both lubrited and non-lubrited hardware. The motion passed
unanimously.



L-37 Surveillance Panel Meeting, April 6, 2005

Chairman’s Nete: The chairman received a call on April 27" from Mr. Lind, TMC. Mr. Lind
stated that the SAS statistical routine Proc GLM’ used for calculating the standard deviation
for precision and initially reported & approved by the panel on April 6" (referring to
Attachment 9) has been found to be incorrect. The SAS routine initially reported data run
using lab and oil. It should have been run using stand and oil since the L-37 test is a stand
based system.

For the meeting minutes, clarification, and because the motion # 5 intent was to implement,
the chairman decided to attach the correct data (table below) that will be released through
information letter O5-2. The corrected data is simifar fo what was initially approved by the
panel. The data will be reviewed by the panel annually, starting January 2006.

Hardware Type Variable Sip

Lubrited Pinion ridging #, -In(10.5 - merit) 0.2612
Pinion rippling *, -In(10.5 - merit) 0.2341
Pinion wear, merit 0.548
Pinion pitting/spalling *, -In(10.5 - 0.4038
merit)

Non-lubrited Pinion ridging *, -In(10.5 - merit) 0.5323
Pinion rippling *, -In(10.5 - merit) 0.3480
Pinion wear, merit 0.694
Pinion pitting/spalling #, -In(10.5 - 0.4603
merit)

Due to time restraints with the scheduled OSCT teleconference meeting, a motion was made by
Mr. Smith, second by Mr. Koglin to adjourn the meeting. The meeting was adjourned at 16:04 p.m.

Respectfully submitted,

%77’:2%?"

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

Donald Bartlett
Tom Bryson
Juan Buitrago
John Dharte
Brian Koeehler
Cory Koglin
Don Lind

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

Paula Vettel

The Lubrizol Corporation (Chairman)
Volvo Powertrain Corporation
Chevron Oronite Company
American Axle & Manufacturing
Southwest Research Institute

Afton Chemical Company

ASTM Test Monitoring Center
GMR Research and Development
Eaton Corporation

ArvinMeritor Materials Engineering
Dana Corporation

PARC Technical Services
ExxonMobil Chemical Company

D.A. Stuart Company

Khaied A. Zreik AMSTA-TR-D/210 US Army Tacom-Tardec
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L-37 Surveillance Panel
PRI/ Headquarters, Apollo Room - Warrendale, PA
April 6, 2005

AGENDA

Call to Order/Review Membership

Review Agenda
Approval of Minutes:

o February 2, 2005 Panel Meeting
o March 9, 2005 Teleconference Meeting

2003 L247/T758A Lubrited Hardware Review and Discussion
2006 Non-Lubrited Hardware Order

PRI Request for Significant Digit Precision Reporting

TGC Proposal for Test Precision Reporting Guidelines

New Business

Adjournment




2003 1.247/T758A Lubrited Hardware Discussion

®

Axles ordered January 2003.

Only 3 labs participated in ordering.

Glasgow Facility Visit June 18", 2003 by Hardware TF

Changes recommended by Dana & approved/accepted by panel:

o Ring & Pinion will have a new gear geometry development/finite
analysis process.

o Production moved from Statesville NC, to Glasgow KY facility.
o Different lubriting process.

Phase 1 and 2 matrix testing completed last quarter 2003 — Variability and

something change between Phase 1 and Phase 2.
o Distress difference due to different pinion production temper. Lower
vs. a low temperature temper required to keep pinion at 61-63 HRC.

Phase Three testing 1% qtr 2004.

o Anchor batch combined using the two batches — 303 & 426.

o Statistically, Phase 2 and 3 results were similar.

o With respect to Rippling, statistical analysis yielded lab differences on
both oils.

o With respect to wear, TMC 151 wear appears severe on new
hardware. Remove lab D, there is no difference between new
hardware and anchor batch.

o With respect to Pitting/Spalling, new gear batch is milder than the
combined anchor batch.

Phase 4 testing 1% qtr 2005.
Phase 5 testing #* qtr 2005.

Review and discussion —




2005 Non-Lubrited Hardware Order

e During the March 9, 2005 teleconference call, the panel agreed that:

O

O

Binding PO’s should be tendered NLT 4-15-05.

Next non-Lubrited order is to be placed by April, 2007.

o One paliet of 16 axles to be set aside for hardware approval

matrix testing.

Final Axle Order Count:

o}
@]
O
O

Afton
Parc
SwRI
Lubrizol

Late 2005 is tentative planned hardware receipt.

Approval testing Will Commence1® qgtr 2006.

Proposed hardware approval matrix:

O

OO0 00 0 0 o0

Each of the 4 labs will equally participate in a 44-test matrix to
evaluate the 2005 non-lubrited hardware batch.

8-tests on TMC 151-3 (standard)

8-tests on TMC LT1-1 (standard) 7nz /< 2.5
8-tests on TMC LT2-1 (standard) {7~ ==
4-teston TMC 127 (standard) = -
8-tests on TMC LT1-1 (Canadian) /i< /5%
8-tests on TMC LT2-1 (Canadian) ¢ 3y
TMC will assign each lab one test 6n TMC 127 and stop to review
results (to insure that this oil has performed as expected). Targeted
completion date is 77?7

TMC will assign each lab one test on TMC 151 and stop to review
results (to insure that this oil has performed as expected). Targeted
completion date is 7777

s

i
§
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TEST THOD De6121 /
JM&/’M/’

Form 1
Test Result Summary Sheet

Oil Test
Lab: Stand: , Stand Run :
Start Date: Date Completed: ' J EOT Time: | Test Length:
TMC Oil Code: Laboratory Oil Code; , Viscosity Grade:
Oil Code:
Formulation Stand Code:
Latest Information Letter Test Was Run Under 05-1
Test Hardware: NONLUBRITED Test Version: STANDARD
Pinion Batch: Ring Batch: -

Last Reference Qil Calibrating Stand Information - Fill Out For Non- reference Qil Tests Only

Stand: 191 | Stand Run:

fTMC Oil Code: [ Date Completed:

Pinion Batch:

Ring Baich:

Test Hardware:

Test Version:

Ring Gear Results

Original Merit Results ©

Transformed Results

Correction Factor

Corrected Transformed
jofse Hnsomme 8.0000 -0.4055 0.6931 0.6931 10.0000
Severity Adjustment 0.0000 0.0000 0.0000 0.0000 0.0000

Final Transformed Results

Final Merit Results

Original Merit Resufts B¢

Transformed Results

Correction Factor

Corrected Transformed
Results

Severity Adjustment **

Final Transformed Results

Final Merit Results

A TTHE PRESENT TIME THERF ARF NO SEVFRITY AD?USTMLNTS

\\.ITH ANY APPLICABLE EXCLUSIONS APPLIED
IF TOOTH BREAKAGE OCCURS, LEAVE RESULTS BLANK AND REPORT IN COMMENT SECTION

T




METHOD Dé6121 >L

L-
Form 2

Gear Tooth Surface Condition

Stand Run:

Lab: l Stand:
Test Version: STANDARD

Oil Code-

Gear Batch Identification

Test Hardware: NONLURBRITED f Pinion Batch:
Match Number: 77 Assembly Date:  232_g4.A

| Pattern Contact Length Rating:  » Pattern Contact Flank Rating: 0

| Ring Batch:

Gear Test Phase — After Completion of Pinion and Ring Gear Drive Side Inspection

Rater’s Initials:
Gear Condition Original Ring Rating

Original Pinion Rating

_ Burnish
Corrosion

Deposits
Original Pinion Rating .
Rippling 9.0 ¥
| Ridging 10.0 §
| Pitting/Spalling

Test Method Defined Rating Exclusion Comments (See Annex A12)
Total Lines of Test Method Exclusions: i

No Exclusion Applisd.

o
3
B} £ B3
e
e, R A’f-}-v
Pt i x 3
£ ey
#‘g\ e
: o
H
1
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TEST METHOD Dé6121 /j
1-37-~ e

Form 1 ——
Test Result Summary Sheet

Oil Test
Lab: Stand: Stand Run ;
Start Date: Date Completed: | EOT Time: Test Length:
TMC 01 Code: Laboratory Oil Code: Viscosity Grade:
Oil Code:
Formulation Stand Code:
Latest Information Letter Test Was Run Under: 05-1
Test Hardware: NONLUBRITED Test Version: STANDARD
Pinion Batch: Ring Batch: '

Last Reference Oil Calibrating Stand Information - Fill Out For Non-reference Oil Tests Only

Stand: 191

’ Stand Run:

| TMC 0il Code:

| Date Completed:

Pinion Batch:

Ring Batch:

Test Hardware:

Test Version:

Ring Gear Results

Final Transformed Results
Final Merit Results i

Wear Ripplin Ridgin Pitting/Spallin Scorin
Original Merit Results © 8 9 10 10 10
Transformed Results . . .
Correction Factor 0.0000 0.0000 0.0000
Corrected Transformed
Results 0.6931 0.6931 10.0000
Severity Adjustment 0.0000 0.0000 0.0000

Original Merit Results °
Transformed Results

Correction Factor

Corrected Transformed .
Results )

10.0000

Severity Adjustment **

0.0000

Final Transformed Results |
Final Merit Results

A AT THE PRESENT TIME THERE ARE NO SEVERITY ADJUSTMENTS
P WITH ANY APPLICABLE EXCLUSIONS APPLIED

¢ IF TOOTH BREAKAGE OCCURS, LEAVE RESULTS BLANK AND REPORT IN COMMENT SECTION




D05 oS s RN
M&/) \}
TEST ME;‘;?DMH 7

. - /

Form 2

Gear Tooth Surface Condition

Lab: | Stand: Stand Run:

Oil Code: - Test Version: STANDARD
Gear Batch Identification

Test Hardware:  NONLUBRITED | Pinion Batch: | Ring Batch:

Match Number: 71, Assembly Date: 237.04-A

Pattern Contact Length Rating: 2 Pattern Contact Flank Rating: 0

Gear Test Phase — After Completion of Pinion and Ring Gear Drive Side Inspection

Rater’s Initials:

Gear Condition Original Ring Rating Original Pinion Rating

Corrosion

- Dsits

0

Rippling

Ridging

! Pitting/Spalling

Test Method Defined Rating Exclusion Comments (
Total Lines of Test Method Exclusions: 1 ‘

Aex Al2)

No Exclusion Applied.

by et




TGC Proposal for Test Precision Reporting Guidelines

As test targets are updated or a need arises to update test method precision
statements the TMC will be working with each surveillance panel to identify
which reference oils should be used in then Severity Adjustment standard
deviation calculation. The recommendation from the TMC is to use reference oil
(s) that are as close to the pass limit as possible. In some test areas, only one
oil may be used. Other test areas may use multiple ocils depending on the
available oils and number of pass-fail parameters. As always, it will be the
surveillance panel who will ultimately decide the oil (s) selection.

To be consistent on the precision value that is provided to the industry, the TMC
will be updating test method reproducibility with the same value that is used for
the SA std. Dev. Data to be used for this calculation will be severity adjusted
and pooled by oil. The intermediate precision will then be based on the same
data set and pooling by oil and lab.

The only time the test method precision values will be change is when the SA
std. dev. is updated. And this of course will occur according to the recently
accepted LTMS guidelines. As mention above, the surveillance panels can
always intervene and make changes as they see fit.

Test Type Oils used for SA standard Oils used for test method
Deviation Precision Date in the Standard
L-37 N/A 127,128, 128-1, & 129

All Parameters




L-37 Surveillance Panel Meeting, Aprit 6, 2005

Motion 4 = Mr. Farber, Second = Mr. Smith: Change the reported level of precision for the
original merit results on ring and pinion for wear, rippling, ridging, and scoring to have
Original Merit Results be reported to whole numbers. Pitting/Spalling would continue
to be reported to tenths because of the current rating process for pitting. The Final
Merit Results for all distresses would continue to be reported to tenths using
Standard Practice € 29. The implementation date is June 2™. The motion passed
unanimously.

Mr. Sullivan suggested as an action item for the June meeting that the TMC pull the reference
data used to develop the initial correction factors and propose new correction factors to help us
better understand what happens when you round the final reported values to a whole number. The
SP should then make necessary recommended changes to the current correction factors to get the
same pass/fail results.

T6C Proposal for Test Precision Reporting Guidelines -

Chairman Bartlett started the discussion by sharing the TGC recommendation in an email ballot by
Chairman Farnsworth and the information provided by the TMC showing the oils used in the D6121
test method precision statement and the LTMS standard deviation SA. See Attachment 8.

Attachment 9, presented by Mr. Farber, is the TMC recommendation (includes all
recommendations impacting all gear tests). Mr. Farber recommended that the SP review this data
(reported in transformed unites) in 6 months because there are only 26 chartable tests for non-
lubrited at the moment. At present, severity adjustments have not been approved by the panel and
are not in force.

Motion 5 = Mr. Farber, Second => Mr. Sullivan: The 5P is fo implement the TMC
recommendation for standardizing LTMS SA Standard Deviation and Test Method
Precision on April 11" and effective the date of the information letter. This is
effective for both lubrited and non-lubrited hardware. The motion passed
unanimously.
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