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

Attached for your review and comment are the corrected confirmed minutes of the February
2", 2005 L-37 Surveillance Panel Meeting held at the PRI Headquarters in Warrendale, PA.
The minutes were reviewed and corrected at the April 6, 2005 Surveillance panel
meeting. Please direct any corrections or comments to my attention.

Sincerely,
%WME/%%%ZZ%_
Donald T. Bartlett, Chairman

L-37 Surveillance Panel
Attachments



Report of Meeting
L-37 Surveillance Panel
PRI Headquarters, Apolio Room, Warrendale, Pa.
February 2™, 2005

Sign-in/Review of Membership: The meeting was called to order at 01:14 p.m. The sign-in sheet
is included as Attachment 1. There were no membership changes to report, see Attachment 2.

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

Approval of Minutes:

Motion 1- Mr. Koglin motioned, second by Mr, Koehler) -We accept the minutes from the
November 3, 2004 Surveillance Panel and J anuary 20, 2005 Surveillance Pane! Teleconference
meetings as presented with no corrections. The motion was approved unanimously.

Action Items assigned from this meeting:

» After completion of the L247/T758A hardware approval, the panel will address the request
for low temperature definition of a calibration process.

* The chairman was asked to call a panel teleconference call by the end of February to
address several of the action items on the list.

« With respect to lubrited hardware batch L247/T758A hardware:

o The industry was asked fo perform a count of their current inventory of lubrited
gears.

o SwRI will speak with management to see if they would like to participate if they were
given hardware for testing.

O TSF approved Lorrection fo origingl minstes 4-6-05. Fending any outiving results
from the initial 5 (hardware exchange) tests, we wifl discuss the option and/or need
o conduct two standard runs at each lab on TMC 152 and TMC 153 The intent js

[ P, v S A A R ) SF o § s
Fo have at least 7 fests on eqch ofl af o minimium,

* With respect fo the next 2005 non Ilubrited hardware order and the February
teleconference call:
o The chairman will consult with Mr. Okamuro and start the price quoting process.
o The labs are asked to disclose the amount of hardware they wish to purchase.
o Since a teleconference call is slated for the end of February, labs are asked to
disclose the amount of hardware they wish to purchase and prepare to submit
binding PO's 1o Dana.

* L-37 Chairman to call Mr. Sanchez to discuss the current SP feelings on the RTF rating
issues as noted in the TF minutes.



L-37 Surveillance Pane! Meeting, February 2™, 2005

Motions approved from the February 2™ 2005 Meeting:

Motion #1 =

Motion #2 —

Motion #3 =

Mr. Koglin, Second => Mr. Koehler - That we accept the minutes from the
November 3, 2004 Surveillance Panel and January 20, 2005 Surveillance Panel
Teleconference meetings as presented with no corrections.

Mr. Smith, Second = Mr. Sullivan based on the matrix tests the panel approves
the V1L351/P47771 hardware gear batch.

Mr. Sullivan, Second => Mr. Farber- We accept the VIL351/P4T771 current
Targets presented based on a pooled standard deviation end automatically update
targets for TMC 153 at 10, and 15 tests, then all 3 reference oils (151, 152, and
153) at 20, and 30 tests.

Motion #4 — Mr. Sullivan, Second = Mr. Smith - Recommend the use of the V1L351/P4T771

Motion #5 —

Motion # 6 =

gears for both Low Temperature and Standard L-37 testing without the use of
any correction factors.

Mr. Castanien, Second => Mr. Sullivan) that we conduct 5 more standard L-37

tests on TMC 151-3 and use the following hardware exchange:

¢ Lab B to conduct 3 more runs on TMC 151-3. Hardware use and exchange is:
1 on lab B hardware, 1 on lab D hardware, and 1 on Lab E hardware.

¢ Lab B to send 1 axle each to labs D and E with Lab D & E running 1 standard
test each on TMC 151-3.

¢ A teleconference call will be scheduled to discuss/review,

» Tests to be completed by the end of February.

Mr. Sullivan, Second = Mr. Koehler- We issue an information letter stating: Use
cleaning Solvent meeting ASTM D235 - Type IT, Class C requirements for
Aromatic Content (0-2% vol.), Flash Point (142 °F/61°C, min) and Color (not darker
than +25 on Saybolt Scale or 25 on Pt-Co Scale) may be used. Obtain a
Certificate of Analysis for each batch of solvent from the supplier.

Summary of Meeting Discussion, Actions, Proposals and Motions:

Pending Action Items:

1. Cleaning Solvent, IL 05-1 Proposal: It was determined that we would address this for all
panels at the end of the days meetings.



L-37 Surveillance Panel Meeting, February 2°, 2005

2. LT-1(TMC152) and LT-2 (TMC 153) fluid confirmation. Mr. Lind commented that cross
blending is typically done with the PCMO reference fluids to minimize any drum-to-drum
effects/differences. However the TMC cannot cross-blend gear lubes due to their high
viscosity. In order to understand if any drum-to-drum effects would be passible, the TMC
was trying to confirm that the recent large batch obtained was from the same batch as the
original quantity received. Additional details can be found in the November 3, 2004 L-37
meeting minutes. Don Lind is unable to receive confirmation on the batches of TMC 152
versus TMC 153,

3. Update on TMC 151 Re-blend:

» The supplier reports that the base stocks have changed. The L-60-1 results appear to
be in the neighborhood of TMC 151-3 other than some minor differences between
insolubles.

* L-33-1,1-37, and HTCT testing pending these results. The full re-blend will take place
prior to the next meeting.

* The TMC states that, due to the base stock change, test targets will not be able to
simply be rolled with the new batch blend without running some confirmation tests. The
amount of testing will be discussed at a future meeting.

2004 V1L 351/P47771 Non-Lubrited Hardware Approval:

The Chairman opened the discussion on this item by covering a comprehensive timeline of the
events surrounding the initial order approval, material changes, build issues, 44-test matrix. See
Attachment # 4.

The TMC presented the following information to assist the panel in discussion and resolution:
s Attachment # 5 is a summary table of the matrix test results.
» Attachment # 6 details plots of L-37 Reference Qil Performance by Pinion Batch.
* Attachment # 7 details plots of L-37 Reference Oil Performance by Oil and Test Version,
+ Attachment # 8 details plots of L-37 Reference Oil Performance by LTMS Lab.

Mr. Lind - For TMC 153- On the V1L351/P4T771 gear batch sees a difference between Low
Temperature and Standard tests, standard being slightly more severe. Looking back on the recent
panel decision on the V1L686/P4L626A gear batch, he doesn't believe the Low Temperature and
Standard L-37 should have been given different correction factors. He feels that the correction
factor for the Standard test was the proper choice and this should have been rolled over directly
into the Low Temperature tests. For VIL351/P4T771 hardware matrix he didn't see a difference
in tests run with TMC 152,

Motion 2 Motion = Mr. Smith, Second = Mr. Sullivan- based on the matrix tests the panel
approves the VIL351/P4T771 hardware gear batch. Motion 2 passed unanimously with 5 in favor,
none opposed, and no abstentions.



L-37 Surveillance Panel Meeting, February 2™, 2005

With the above motion, the panel set forth to review/approve targets for the Standard Test:

1. TMC 151; all fests would be acceptable.

2. TMC 152; one test at lab D would not be acceptable on Rippling.

3. TMC 133; three tests would not be acceptable. One test is out on Wear and Rippling at lab
A, one test is out on Ridging at lab D, and one test is out on Rippling at Lab A.

4. Engineering judgment was used to slightly tweak the standard deviation for pitting/spalling
to allow a 9.3 value to be acceptable in the future.

See Attachment # 9 that details a table and plots of Target and Shewhart Severity Limits by
distress and oil code.

Motion 3 Motion = Bill Sullivan, Second => Frank Farber- Accept the current targets based on a
pooled standard deviation, and automatically update targets for TMC 153 at 10, 15 tests , then all 3
reference oils (151, 152, and 153) at 20, and 30 tests. Motion 3 passed unanimously with 5 in favor,
hone opposed and no abstentions.

Motion 4 (Motion = Bill Sullivan, Second = Dale Smith) recommend the use of these gears for
both low temperature and standard L-37 testing without the use of any correction factors.

Discussion:

Mr. Sullivan stated that the rational behind this is that the tests are passing more than the
majority of the time. Secondly if you hed a correction factor, there is some risk that it could be
set too high such that failing oils could exceed the pass/fail limit.

Mr. Farber asked the SP Chairman where the panel was at with respect to defining a calibration
process for the L-37 low temperature. Mr. Gropp reminded the panel that B.03 had received a
letter from the LRI committee requesting ASTM to develop a reference process and standardized
test procedures for low temperature version of the ASTM D6121 (L-37) and L-42 test procedures.

The chairman reported that the subject letter was initially presented to the L-37 SP as
attachment # 7 of the January 28", 2004 meeting minutes. A copy of that letter was reviewed
and is included as Attachment # 10 of these meeting minutes. Due to many intertwined ongoing
activities the panel direction given at that time was to:

1. Address standardization of the test procedure for both Standard and Low Temperature
Tests across the labs. Information letters 04-1 through 04-3 completes this action item.

2. Conduct a low temperature matrix on V1L686/P4L626A lubrited hardware. The task was
completed and the panel reviewed and made recommendations at the August 24™ and 25™
2004 meeting.



L-37 Surveillance Panel Meeting, February 2™ 2005

3. A 44-test matrix (Standard and Low Temperature tests) was to be conducted on the 2004-
V1iL351/P4T771 non-lubrited hardware and reviewed by the panel. The action item is now
complete.

4. The 2003-L247/T758A lubrited hardware batch was put on hold after phase three of the
matrix to address the new V1L351/P4T771 non-lubrited hardware industry needs. After
resolution of the L247/T758A testing and approval, the panel will address the request for
low temperature definition of a calibration process.

Mr. Sullivan stated his opinion that the industry currently cannot double the resources given to
referencing because it is not feasible. Mr. Gropp commented that it would be good to revisit this
issue with some statisticians to see if there are some unique approaches.

Motion 4 passed with 4 votes in favor, none opposed and one abstention.

2003 Lubrited Hardware Discussion and Decision

Since the resolution of testing and approval of this hardware batch was tabled in April 2004 to
address other necessary issues and needs, the chairman updated the panel on the history of this
topic. It isincluded as Attachment # 11. Only three labs purchased this hardware batch code
and participated in the matrix approval process.

Mr. Lind presented a summary review to the panel. Attachment # 12 is representative of the data
spreadsheet and charts of L-37 Reference Oil Performance by Pinion/Ring Batch.

fo TME 125-1, Mr Groop
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L-37 Surveillance Panel Meeting, February 2™, 2005

Motion 5 Motion = Mr. Castanien, Second = Mr. Sullivan- that we conduct 5 more Standard L-37
tests on TMC 151-3 and use the following hardware exchange (Note: denoted as phase 4):

* Lab B fo conduct 3 more runs on TMC 151-3, Hardware use and exchange is: 1 on lab B
hardware, 1 on lab D hardware, and 1 on Lab E hardware.

e Lab B to send 1 axle each to labs D and E with Lab D & E running 1 Standard test each on
TMC 151-3.

» A teleconference call will be scheduled to discuss/review.

¢ Tests to be completed by the end of February.

Motion 5 passed with 6 in favor, none opposed, and one abstention.

Action Items:
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* The industry was asked to perform a count of their current inventory of lubrited gears.

* SwRI will speak with management fo see if they would like to participate if they were given
hardware for testing.

2005 Non-Lubrited Hardware Order

Labs previously indicated the need for sursuing the next non-lubrited hardware. Many issues are
contributing to this issue:

* The industry was shorted 20 percent of their 2004 order due to Ft. Wayne learning curve.

» The pervasive steel shortage continues.

¢ Dana is closing the Statesville facility and the assembly line has started its move to the
Lugoff, SC facility, responsibility changes, and lead-time to bring Mr. Miller into the
process as the primary contact.

All laboratory personnel present agreed that the order is needed. The proposal is o get the
purchase orders tendered in 30-45 days. The chairman will consult with Mr. Okamuro and start
the price quoting process. The gaal is to time the hardware production for late 2005 and assembly
for late 2005/1°" quarter 2006.

Since a teleconference call is slated for the end of February, labs are asked to disclose the
amount of hardware they wish to purchase and prepare to submit binding PO's to Dana.

The lab tentative estimates as of today are: Ethyl 350 + 50, Parc 350 £ 50, SwRI 275 + 50, and
Lubrizol 350 £ 50. Approximate total is 1125 to 1525 axles.



L-37 Surveillance Parel Meeting, February 2™, 2005

January 2005 60 RTF Workshop Review

The L-37 rater workshop data is included as Attachment # 13. Mr. Lind opened the discussion
with an explanation of how the workshop is conducted. Mr. Lind was asked to note on the data
sheet the raters that are high volume raters. When there is a difference of 2 numbers, Don asks
them to taik about it. When there is a difference of 3 number's, Don asks them to get up and
review the part once again.

Mr. Bartlett thanked Mr. Sanchez and RTF group for the detailed preliminary summary for the L-
37 that was shared with the panel. It isincluded as attachment # 14. The final RTF minutes will
be released later this week.

Mr. Lind presented Attachment # 15, "Rater Calibration Alarms”. The panel consensus was that
the RTMS system is apparently doing its job. With respect to the noted request from the RTF +o
expand the EWMA limits because of the concern that the limits are too tight, panel consensus was
that there is no basis for this request because technical data wasn't presented to support the
request. The panel requests that a task force representative present/provide data and rational
for this request at a future meeting.

As noted in the RTF minutes, a small group within the rating task force has begun to look at all of
the rating photos and decide if any should be replaced. Mr. Sullivan asked what the basis was for
this effort. A history on the development to standardize LRI gear boards and manual 21 photos
was discussed. The panel consensus was that if there are any issues, a representative from the
rating group should appear before the panel for discussion that ail panel members can participate
in.  The chairman asked to call Mr. Sanchez to discuss the current SP feelings on these issues.

With no further business fo be conducted, a motion to adjourn was made by Mr. Smith /seconded
by Mr. Koglin. The meeting was adjourned at 4:22 p.m.

Secretary Note: It was decided Yo re-open the respective surveillance panels one at a time to
discuss one common issue that was an action item from the November B.03 section meeting. At
4:25 p.m., the L-37 panel meeting was reopened.

Motion & = Mr. Sullivan, Second = Mr. Koehler- We issue an information letter stating: Use
cleaning Solvent meeting ASTM D235 - Type II, Class C requirements for Aromatic Content (0-2%
vol.), Flash Point (142 °F/61°C, min) and Color (not darker than +25 on Saybolt Scale or 25 on Pt+-Co
Scale) may be used. Obtain a Certificate of Analysis for each batch of solvent from the supplier.
Implementation date effective the date of the information letter. Motion 6 passed unanimously.
The meeting was adjourned at 4:26,

Respe g?fully submitted,

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

Donald Bartlett
Tom Bryson
Juan Buitrago
john Dharte
Brian Koehler
Cory Koglin
Don Lind

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

Khaled A, Zreik

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

AMSTA-TR-D/210 US Army Tacom-Tardec




L-37 Surveillance Panel
PRI/ Headquarters, Apollo Room - Warrendale, PA
February 2", 2005

AGENDA

Call to Order/ Membership & Agenda Review

Approval of Minutes:

o November 3™ 2004 SP Meeting
o January 20", 2005 Teleconference Meeting

Pending Action ltems:
o Cleaning Solvent, IL 05-1 Proposal

o LT-1{TMC 152} and LT-2 (TMC 153) fiuid confirmation
o Update TMC 151 Re-blend

2004 VAL351/P4T771 Non-Lubrited Hardware Approval

2003 Lubrited Hardware Discussion & Decision

Next Non-Lubrited Hardware Order

January 2005 GO RTF Workshop Review

Adjournment

I S—
o

-




2004 V11L.351/P4T771 Non-Lubrited Hardware Approval

o Axles ordered January 2004.

e Only 3 labs participated in ordering.

« Changes recommended by Dana & approved by panel:

O

Ring & Pinion will have the same gear geometry development/finite
analysis process as the T758A/L247 |ubrited hardware produced by
the Glasgow Ky. facility. — April 2004

Production moved from Glasgow facility to Ft. Wayne facility. - April
2004

More attention will be paid to the tooling marks/process. ~ April 2004

Hardware build out will be all at one time (no preliminary matrix). —
April 2004

Pinion gear surface hardness should be a little harder than the ring.
Ring gear surface hardness reduced from 61-63 to 58-60 HRC. —
April 2004

Pinion heat of steel changed from SAE 8625 to SAE 8822. — June
2004.

= Steel shortage.

= SAE 8822 alloy has slightly lower carbon level/slightly higher
moliy.

= Both used in gearing where increased hardenability is desired.

e Axles received in August 2004, Industry shorted 149 axles, 19 % due to
Dana development curve.

e 44-test matrix completed by 12/15/04 by 4 labs.

s Review and decision time - TMC
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GEAR BATCH V1L351/P4T771

REFERENCE OIL 151-3, 152, & 153 PINION TEST TARGETS

Number of Tests = 8

Reference il 151-3 Reference Oil 152 Reference Oil 153
Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation
WEAR 6.88 0.948 (%) 7.50 0.948 (*) 7.00 0.948 (%)
RIDGING 0.007 {9.38) : 0.6322 (%) 0.007 (9.38) | 0.6322 (%) -0.706 (8.00) | 0.6322 (%)
RIPPLING -0.469 (8.88) | 0.5304 (%) -0.396 (8.88) | 0.3304 (%) -0.696 (8.00) | 0.5304 (*)
SPITTING 0,498 (9.89) |« 0.1703 (%) 0.534(9.91) | 0.1703 (%) 0.303 (9.74) | 0.27000*%)
GEAR BATCH V1L351/P4T771
REFERENCE OIL. 151-3, 152, & 153 RING TEST TARGETS
Number of Tesis = 8
Reference Oil 151-3 Reference Oil 152 Reference Oil 153
Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation
WEAR 7.75 0.741 (%) 7.88 0.741 (%) 7.25 0.741 (*)
RIDGING 0.693 (10.0) | 0.4821 (% 0.693 (10.0) | 0.4821 (%) -0.195 (8.88) | 0.4821 (*)
RIPPLING 0.007 (9.38) | 0.5355 (% -0.131 (9.25) | 0.5355(%) 0.007 (9.38) | 0.5355(%
SPITTING 0.537(9.91) | 0.1220 (% (.579 (9.94) | 0.1220(%) 0.493 (9.88) | 0.1220 (%)

(*) Industry Pooled Standard Deviation
(**) Adjusted Industry Pooled Standard Deviation to Include Spitting Result of 9.3
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ERFORMANCE
REVIEW INSTITUTE ©

an éﬁffﬁi_&?e of =

_November"h?, 2003

- William T Suilivan
Associate Chemist
ExxonMobil Chemical Co
P.O. Box 3140
Ediscn, NJ 08818-3140

Dear Bill:

g am Wrttmg to you because you are the Chairman of ihe ASTM Sacuon Dz 8{33 @ear

Gils on behalf of the LRI Gear Lubricant Review Comimitiee. As you know, the LRI

reviews on a regular basis for SAE 75W lubricants “fow temperature™ or “Canadian” - .

versions of the ASTM D6121 {L-37) Test Method and the L-42 Test method,

Unfortunately, there seems to be discrepancy from lab to lab in the exact procedure to~ TR
be foliowed for this version of the test. Tms variabi hty is hk@ty to aﬁectfhe ou’tcome of e
ghetest : . . IRV

Bascd on this, the LRI Gear Lubﬂcaﬁi Review Cammettee wou[d i ke {0 reaquesi that the 'j': SR
1+ ASTM develop a reference process and standardized test procedures for the low-
- temperature version of the ASTM D6121 (L-37) and L-42 test procedures. The LRIwill - -
continue to review these test as they are being currently run by the laboratories until
such time a new procedure is developed. if an ASTM consensus position that is _
different from this is presentad to the LRI Gear Lubricant Review Commiﬁee tw:?i be -
confazdered a*{ that itmn : : 3

Should vou have any questions, or would like to discuss thi $ funher {359&59 contact me.
The LRI Gear Lubricant Review Committee appreciatas your conmcﬁerat ion of ths:: _ '
request aﬂcﬁ looks forward to your response. : -

S%ﬁcereiy, TN

i

£

/ Ny

Fy AL i
f IR gt

Vo tres f
Dav;d J. Duiﬂﬂg

Secratary / Acting Chalrman
LRI Gear Lubricants Review Committee

Cer LRI Gear Lubricant Review Commiitee Members

P THORNHILL ROAD « WARRENDALE, PA 180867527 o ' o R Emae prldsae oig
5£LEPHV§\4E F24{772-14T6 » FAX 75‘3;?724@?? : : T _ _ Web 3?@ hit g}ffvww ;:vm,::m oG




2003 L247/T758A Lubriled Hardware Discussion & Direction

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 One and Two 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% gtr 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.

¢ Approval of batch and low temperature testing put on hold.

o Addressing procedure enhancements and standardization.
o Addressing low temperature issues and differences.
o Urgent need to approve the 2004 non-lubrited new hardware.

Review and decision time - TMC.
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ASTM Gear Calibration Workshop

Richmond, VA January 11, 12, & 13, 2005
L-37 PINION GEARS ——
il 2] e EdE S s
RATER ’ Y o
SET # | DISTRESS| 1 2 | 31 41 6 | 71100 11|22 24| 25| 26 MAX [MIN| AVG |Std Dev|
1C_ |Ridging | 10.0 10,0/ 9.6 10.0! 10.0] 100 100 9.0 10.019.0] 975 | 0463
1C |Rippling | 9.0 10.6] 9.0 10.0] 10.0] 10.0] 9.0 9.0 10.0 [ 9.0] 9.5 | 0.535
1C |Wear 6.0 60| 6.0/ 60/ 60 60 80 7.0 80 | 60| 838 | 0.744
1C_ |Spitting | 9.9 9.8 9.9f 100 98] 99 og 9.9 10.0]69] 996 | 0.053
1C  iScoring | 10.0 10.0] 10.0] 10.0] 10.0] 10.0{ 10.0| 10.0 10.0 {10.0! 10.00 | 0.000 1
2C |Ridging | 8.0 10.0| 9.0/ 8.0/ 3.0 100 9.0 9.0 10.0 | 9.0] 9.25 | 0.483
~2C_|Rippiing | 9.0 10,0 90! g 80| 90 9.0 9.0 10.0]8.0] 9.00 | 0535
2C  [Wear 6.0 60| 60| 6.0 50| B0 7.0 7.0 7.0 {80 625 | 0483
2C |[Spitting | 9.9 9.9 98| 98] 98 98 99 9.9 9.9 1 96] 9838 | 0046
2C |Scoring | 10.0 10.01 10.0] 10.0] 10.0] 10.0] 10.0 10.9 10.0 {10.0] 10.00 | 0.000
3C |Ridging | 10.0 3.0 9.0 2.0 80| 80/ 9o 9.0 10.0 ! 8.01 9.00 | 0.535
3C [Rippling | 9.0 9.0 80[ ¢0 80| 90 so 9.0 9.0 | 80 888 | 0.354
3C  |Wear 7.0 760 70] 8o] B0 70l 70 7.0 80 60| 700 | 0535
3C |Spitting | 10.0 8.9, 99/ o8 99 99100 9.9 1006 [ 68| 9.91 | 0.084
3¢ IScoring | 10.0 16.0] 10.0] 10.0] 10.0] 10.0] 10.0 1G.0 10.0 [10.0] 10.00 | 0.000
4C |Ridging | 9.0 0.0 90[ 80] 80] 80, 9.0 7.0 9.0 [7.0] 838 | 0744
4C [Rippling | 6.0 6.0 60| 80| 50/ 7.0] 80 6.0 70 | 50| 800 | 0535
4C  Wear 5.0 50 50 50 50 60| 60 5.0 8.0 [ 50] 538 | 0518
4C |Spitting | 5.9 9.5 9.9/ o8 ool sl i00 9.9 10.0 1 9.8] 98.9¢ | 0.053
4C |[Scoring | 10.0 10.0{ 10.0] 10.0] 16.0] 10.0] 10.0 10.0 10.0 [10.0] 10.00 | 0.000
5 |Ridging | 6.0 7060160 58 [60]70 5.0 7.6 150 813 | 0.641
5 |Rippling | 9.0 90 |80i080! 9 |90]80 9.0 9.0 | 8.0] 888 | 0.354
5 |Wear 6.0 60|70(60] 8 |[80]70 6.0 7.0 [ 8.0] 6825 | 0483
5 |Spitting | 9.9 99| o] o5]og] 99 59 9.9 8.9 | 99| 2590 | 0.000
5 |Scoring | 10.0 10.0] 10.0]10.0] 10 { 10.0] 10.0 10.0 16.0 [10.0] 10.00 | 0.000
6 |Ridging | 9.0 8.0 5001001 9 110.0| 9.0 9.0 10.0: 80| 925 | 0.483
6 |Rippling | 5.0 5058050 5 40!50 4.0 50 | 40| 475 | 0.463
§ iWear 5.0 60|60 60] 6 | 6.0 60 6.0 B.0 | 50! 588 | 0.354
6 |Spitting | 9.9 89199/ 99]99[99' 99 9.9 9.5 198.9] 8.80 | 0.000
6 |Scoring | 10.0 10.0]16.01 10.0] 16 [ 16.0] 100 10.0 10.0 [10.0] 10.00 | 0.000
7 |Ridging | 9.0 ooleolon]| & | 8080 7.0 9.0 17.0] 825 | 0707
7 |Rippling | 9.0 9.0 80 90108080 8.0 1001 80] 875 | 0707
7 |Wear 6.0 8050501 5 6070 5.0 70 [50] 575 | 0.707
7 |Spitting | 8.0 805060 6 | 6060 8.0 B0 [ 50] 588 | 0.354
7 Scoring | 10.0 10.0] 10.6] 10.6] 10 [10.0]10.0 10.0 10.0 110.0] 10.00 | 0.000
g8 |Ridging | 10.0 10.0110.01100] 9 [10.0]1400 9.0 10.0]90] 975 | 0463
8 |Rippling | 9.0 90 (90980 9 [80]90 9.0 3.0 | 80| 888 | 0.354
8 Wear 7.0 8076|176 7 i70]80 7.0 8.0 1701 725 | 0463
8 |[Spitting | 9.9 99|9c/98 99|99 %8 9.9 9.9 /98 889 | 0.035
8 |Scoring |10.0 10.0110.07 10.01 10 [ 10.0] 100 10.0 10.0 [10.6] 10.60 | 0.000
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ASTM Rating Workshop & Task Force Meeting
Richmond, VA
January 11, 12, & 13, 2005

An ASTM Gear Rating Task Force meeting was attended by Art Sanchez, Garland Tschirhart,
Jesse Rodriguez, Don Lind, Pete Radonich, Paul Yanchar, Ralph kozlowski, Pat Adams, Marty
Rose and Kevin Layton

Report of L-37 RTMS by Don Lind of TMC

Semi annual report is out and available on TMC website.
fip//Mfp.astmime.cmu.edu/refdata/eear/rating workshop_data/

The majority of failures are coming from one lab. Other labs are doing well. Several raters asked
Don Lind if it was possible for the ASTM Surveillance Panel to review and expand the EWMA
limits.  Several raters are concerned EWMA limits are to tight. Don Lind mentioned that a
formal request would have to be presented to the ASTM Surveillance Panel.

Don Lind mentioned individual rater EWMA rating plots are available upon request by Email to
him.




L-37

A Discussion of Light to Medivm and Medium wear definition and photos were evajuated and
discussed. Concerns were raised of Light to Medium wear has broadened to include some parts
normally considered Medium.

A Discussion regarding possible replacement of several distress level photos in the CRC L-37
Photo Rating Aid. Some raters find it hard to rate several distress levels of the CRC L-37 Photos
vs. severity distress levels in the ASTM Rating Procedure. One suggestion was to earmark or
outline specific areas of each photo for each distress. Some photos have different level of distress
on the contact area of the tooth.

A special task force was formed to review all pinion photos to decide which photos may need
updating. Marty Rose from Afton Chemical volunteered to head the task force along with one
rater from each lab. This information and hardware examples of distress levels will be brought to
the next workshop in San Antonio, TX for further discussion and evaluation.

Distress levels noted for evaluation are.
6 Wear

5 and 7 Ripple

9 Ridging

All levels of Ring wear.

January 13, 2005

After review of workshop data a discussion regarding ring wear took place.
Ring wear data showed a variation among raters. One thought that may have been a primary
contributor was the pinion and rings were not matched sets.

Another discussion pertained to one particular ring gear with wear distress at the heel top land
corner of the gear tooth caused by tooth breakage were one or more pinion and or ring gear teeth
may have broken during the test and the extra space between teeth caused the ring gear teeth at
the heel top land corner to mushroom or to be pushed back due to the slamming of ring and
pinion teeth against one another.

The suggestion for this issue was to rate the severity no matter what may have cased the distress,
which in this case would be heavy wear. Some rater disregarded the distress at the heel top land
corner and only rated the wear by considering tool marks and root wear.

After much discussion raters agreed that a need for ring photos for wear was needed and ring
wear definitions need to be added to the current wear definitions specifically for wear location.

Hardware examples for ring wear wili also be brought to the next gear rating workshop by the
Special 1.-37 Photo Aid Review Task Force for evaluation by all raters attending.

All data was reviewed and discussed, any variations found were brought to the attention of the
raters and evaluated.
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Rater Calibration Alarms

Shewhart EWMA Shewhart EWMA Total
Lab Severity Severity Precision | Precision | Alarms .
(Mi1) (Zi) (Ri) (Q1) ’
A 2 0 0 0 2
B 1 0 0 0 I
D 3 3 0 1 12
E 0 0 0 0 0

Total Tests =43

Total Alarms =15
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