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

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

e February 11, 2009 L-37 Surveillance Panel Meeting conducted at the PRI
Headquarters, Apollo Room, Warrendale, PA.

Please direct any corrections or comments to my attention.
Sincerety,

P
Donald T. Bartlett, Chairman

L-37 Surveillance Panel
Attachments



Report of Meeting
L-37 Surveillance Panel
Warrendale, PA
PRI Apollo Room

February 11, 2009

Sign-in/Review of Agenda & Membership: The meeting was called to order at 03:05 p.m. The
sign-in sheet is included as Attachment # 1. Joining via teleconference were, from Dana; Miller,

Guzikowski, Basset, Pappademos; From Afton, Koglin. Attachment # 2 is the PowerPoint presentation
handout provided prior to the meeting. - The chairman led the panel through an agenda review (see slide
2, attach 2). There were no changes to the agenda.

The voting membership list was reviewed in detail. Mike Haire is replacing Juan Buitrago for Chevron
Global Lubricants. Jim Linden (GM) and Salvatore Rea (Infineum) asked to be removed as their
individual/company roles have now changed. We now have 13 voting members. (slide 3, attach 2).

Approval of Minutes:

¢ November 12, 2008 SP Meeting.

Motion # 1 = Mr. Smith/second Mr. Koehler to approve the minutes as presented. Motion for
approval as written was unanimous with a vote of 8 for, 0 opposed, and 0 abstentions.

Summary of Meeting Discussions
Retrofit Ring & Pinion Hardware Update - Slides 4, through 6 of attach 2:
The total count of ring and pinion needs for the three hardware type retrofits is 2167.

Gropp questioned if it has been agreed that all rebuilding would be done at the Maumee facility.
Chairman Bartlett replied that the answer was yes and was documented in earlier HTF minutes.

Dana Update: The Pinions steel melt is scheduled for February 22", role the heat March 1, Inspect
March 9%, Delivery to Dana March 15", Forging form March 22",

Pappademos: Dana would like to see an outline on how we will approve the first “pilot” build, pilot
gear matrix testing, and provide approval to go ahead with final full production and retrofit. Panel
discussion as follows:

Pilot Batch Matrix proposal:

1) Ft. Wayne, process 20 ring and 20 pinions to duplicate the P4L792/V1L417-2005 batch.
a. 10 non-lubrited
b. 10 lubrited (use custom coatings)
c. Assemble & ship non-lubrited retrofit to each of 4 labs first so testing can immediately
commence
d. Assemble & ship lubrited retrofit to each of 4 labs second and test
e. Lind - freedom to assign oils to labs to best fit testing needs.



2)

3)

4)

5)
6)

Reference tests to be conducted totaled 14 tests at four labs on both hardware types. The
extra hardware would/could be used to cover any aborted tests or other test needs identified
by the panel. Here is the proposed plan:

a. TMC 152 - 2 runs non-lubrited - 2 runs Lubrited

b. TMC 153 - 2 runs non-lubrited - 2 runs Lubrited

c. TMC 155 - 2 runs non-iubrited - 2 runs Lubrited

d. TMC 134 -1 run non-lubrited -1 run Lubrited
Total 7 7

Bartlett to work with Horvath (Maumee) to insure both lubrited and non-lubrited hardware is
available for retrofit at Maumee facility. We must not allow mixing of lubrited and non-
lubrited housings and batch lot hardware for consistency and standardization concerns.
The Panel decided that we do not want to run low temperature testing at this point in time.
We will do that as part of the final matrix.

Dana to perform full measurements per normal builds to insure consistency and success.

It was presumed it would take 1 week to ship axles and that the labs would work diligently to
run the tests within 2 weeks after receipt of the axles.

Action Item # 1 — Bartlett / Panel — Conduct a Panel teleconference on February 19" at
10:00 a.m. EST to finalize all details and timing for hardware retrofitting and matrix testing.
Call in information is 608-250-0194, code - 324160

Chipping Definition — See slides 7 through 12, attachment 2

Bartlett — reviewed the Fett & Miller prior description discussions of the phenomena we are seeing.
With respect to the Rater Calibration Monitoring System (RCMS), gear sets 44 and 45 are pinions that
were removed because they were initially rated as pitting and now some raters are rating them as
chipping. This will have some rater & lab severity impact in the RCMS system as well as candidate final

results.

Slide 10 details the proposal by the raters from the January 2009 Calibration workshop.

Slide 11 details the HTF proposal.

There was much discussion in the panels attempt to word a motion that all could vote on. Here is the
modified proposal:

Chipping, n — Ring and pinion gears - A condition caused in the manufacturing process in which a
small irregular cavity is present only at the crown edge interface. The edge-chipping phenomenon
occurs when sufficient fatigue cycles accumulate after tooth surface wear relieves the compressive
residual stress on the tooth profile side of the profile-to-topland interface. Do not rate this as pitting.

Note 1: If connected, these chipping cavities may be greater than one square millimeter. This
should not be rated as spalling.

Note 2: If chipping is connected to spalling, this spalling must be included in the final rating.

Note 3: Chipping shall not extend from the crown edge greater than 4 sq. mm (trace to light)
and can be confirmed using the spalling template from CRC manual 21.

The definition would need a motion, approval, issuance as an Information Letter and require a CRC
manual update. The effective date of the Information Letter would be 30 days after the date of the
information letter.



Action Item # 2 —»

o Bartlett — directed to document, publish final proposal (see above), and address with the Panel
during the Thursday, February 19" Panel teleconference meeting.

e Lind - To measure the RCMS pinions 44 and 45 and propose a spalling level for the raters to use
to address note 3 above.

¢ Panel - Recommend a process for reintroduction of the two pinions (44 and 45) back into the
RCMS process. It is important that these two pinions be included as there are candidates
exhibiting similar chipping phenomena.

January 2009 Rater Calibration Review — TMC

Note that there was not time left for review. See Attachment # 3 (Ring Gears) and Attachment # 4
(pinions) which summarizes the workshop data. Overall the data looks most promising. If there are any
questions, please call the TMC.

New Business — Standardization of Percent Deviation Equation

Greene - Consistent with the findings in his review of all of the procedures, Attachment # 5 details
the proposal to standardize all procedures to use the specific formula as used in the L-60-1 and OSCT
test centers. '

Motion # 2 = Koehler / Smith - Adopt Deviation Percent equation from the L-60-1 (D5704) for
further clarification and standardization. Effective date was 30 days from the date of the information
letter. The vote was unanimous, 7-0-1

L-37 SP Chairmanship

Bartlett — thanked the surveillance panel, Dana, Labs, and TMC for all of their short and long-term
support, guidance, and successes we have achieved over the many years. He indicated that his role was
changing and other opportunities are approaching. There was a motion from the floor for nomination of
GaleneGreene of Lubrizol to be chairman. The motion was passed unanimously.

Being no further business, Mr. Koehler/second Mr. Haire motioned to adjourn the meeting at 4:18 p.m.
Respectfully submitted,

AT B it

Donald T. Bartlett
L-37 Surveillance Panel Chairman
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Lubrizol
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L-37 Surveillance Panel
PRI Headquarters,
Warrendale, Pa.

February 11, 2009

Donald Bartlett

€ The Lubrizol Corporation 2007. afl nghts reserved
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L-37 SP Agenda
1. Call to order

Il. Review Membership and Agenda

lll. Approve Minutes, November 12, 2008 Meeting
IV. Retrofit Ring & Pinion Hardware Update

V. Chipping Definition

VI. January 2009 Rater Calibration Review — TMC
VIl. New Business

VIIl. L-37 Surveillance Panel Chairmanship

IX. Adjournment

2 ¢ The Lubnzol Corpotation 2007 all nghts reserved
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L-37 Surveillance Panel Voting Members
Donald Bartlett The Lubrizol Corporation (Chairman)

Tom Bryson Volvo Power Train Corporation
Allen Comfort AMSTA-TR-D/210 US Army Tacom-Tardec
John Dharte American Axle & Manufacturing
Mike Haire Chevron Oronite Company

Brian Koehler Southwest Research Institute
Cory Koglin Afton Chemical Company

Kenny Miller Dana Corporation

Don Lind ASTM Test Monitoring Center
Thelma Marougy Eaton Corporation

Bruce McGlone ArvinMeritor Materials Engineering
Dale Smith Intertek-PARC Technical Services
Paula Vettel D.A. Stuart Company

Total 13 Voting Members

4 The Lubrizal Gorporation 2007, all ighiés reserved
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2009 Ring & Pinion Retrofit Information

Axle Total Ring Pinion

Type Count Code Code Labs
Lub -2006 956 XXXXX YYyyvy 4
Lub -2008 226 XXXXXX yyyyyy 2
Plain — 2008 985 XXXXXX YYYYYY 3
Total 2167

«. The Lubnzol Corporation 2007. all nghts reserved
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Rings -

Pinions -

. BOREAE BN B.REMU LN AR

Dana Update

Presrite - they are scheduled to take delivery
of the Timken material on February 23, 2009
and see forgings week of March 9th. They
will forward a material certification to Basset
once available.

Colfor- reports that Mac Monroe is going to
be rolling the correct size bar the week of
February 23, 2009. They will be able to melt a
heat that week. Heat code V1L500 was also a
Mac Monroe heat.

 The Lubrizol Gorporation 2007. all rights reserved
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Steel

Production
Assembly

Matrix Test
Availability

- e BN

Dana & Panel Decision

‘drop dead’ date for looking vs, making

new steel? Zeer vzde, F

9

(s

V27 e

?
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Chipping Phenomena
Fett/Miller comments:

» The anomaly at the top of the L37 gear teeth is chipping
and is a result of the wear on the tooth face and the
compressive residual stress from the shot peening
operation

» The shot peening operation puts a considerable amount
of compressive residual stress in the corner of the tooth
tip which tends to make it want to crack or pop off

» When there is wear on the tooth face the stress is relieved
on one side only which tends to cause these cracks

» These are not normal pitting which is associated with
localized high contact stresses or poor lubricant
performance

7 4 The Lubnizal Corporabon 2007 all nghts resened
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Gear Set 44 (RCMS)’

T e
e

8 ¢ The Lubnzol Gorporation 2007 all nghts reserved
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Raters Proposal from January 2009 Calibration WS
Chipping, n--on-ring and pinion gears

» A condition caused in the manufacturing process in which
a small irregular cavity is present only at the crown edge.
If connected, these cavities may be greater than one
square millimeter. If chipping is connected to spalling,
this spalling must be included in the final rating

10 « The Lubrizol Gorporation 2007 all nghts ressrved.
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L-37 SP Agenda

VI. January 2009 Rater Calibration Review — TMC

13  The Lubnzol Gorporalion 2007 all nghts reserved
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Since the November SP Meeting
* 9 Lab TF Teleconference Calls
« 0 HTF Facility Visits
+ 0 SP Teleconference Calls
* Dana
« TMC
+ Labs

Thank You !

14 4 The Lubrizel Corporation 2007, sil nghts reserved
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L-37 SP Agenda

ommE

VIll. L-37 Surveillance Panel Chairmanship
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ASTM Gear Calibration Workshop

San Antonio, TX January 20, 21, 22 & 23, 2009

L-37 RING GEARS
l I P T [ 1
SET # |DISTRESS| 4 10 11 22 | 25 | 27 | 28 29 30 | 31 32 | 33 MAX | MIN AVG |Std Dev
1C |Ridging 6.0 50| 6.0 5.0 5.0 6.0 5.0 5.40 0.548
Rippliﬂ 8.0 | 9.0 9.0 8.0 10.0 | 8.0 8.80 0.837
Wear 6.0 | 6.0 6.0 50 6.0 4.0 5.40 0.894
Sp@g 99| 99| 99 9.9 9.7 9.9 9.7 9.86 0.089
Scoring 10.0| 10.0| 10.0 10.0 10.0 10.0 | 10.0 10.00 0.000
2C Ridging 10.0| 9.0 | 10.0 10.0 10.0 10.0| 9.0 9.80 0.447
Rippling 10.01 10.0] 9.0 9.0 10.0 10.0 | 9.0 9.60 0.548
Wear 801 80| 70 7.0 8.0 8.0 7.0 7.60 0.548
Spitting 9.9 {10.0| 9.9 9.9 9.9 10.0| 9.9 9.92 0.045
Scm 10.0] 10.0| 10.0 10.0 10.0 10.0 | 10.0 10.00 0.000
3C Ridging 9.0] 901 9.0 9.0 10.0 10.0| 9.0 9.20 0.447
Rip&ng 10.01 10.0] 10.0 9.0 10.0 10.0| 9.0 9.80 0.447
Wear 8.0 1| 80 | 8.0 9.0 9.0 7.0 8.00 0.707
Spitting 991 99| 99 9.9 9.9 9.9 9.9 9.90 0.000
Scoring 10.0{10.0| 10.0 10.0 10.0 10.0 | 10.0 | 10.00 0.000
4C |Ridging 10.0{10.0| 10.0 9.0 10.0 10.0| 9.0 9.80 0.447
Rippling 10.0| 10.0| 9.0 9.0 10.0 10.0| 9.0 9.60 0.548
Wear 80| 80| 80 7.0 8.0 8.0 7.0 7.80 0.447
Spitting 9.9 |10.0| 9.9 9.9 9.9 10.0} 9.9 9.92 0.045
Scoring 10.0(10.0| 10.0 10.0 10.0 10.0 | 10.0 10.00 0.000
5 Ridging 10.0| 10.0| 10.0 10.0 10.0 10.0 | 10.0 | 10.00 0.000
5 Rippling 10.0( 10.0| 9.0 10.0 10.0 10.0} 9.0 9.80 0.447
5 Wear 9.0| 9.0 | 80 8.0 8.0 9.0 8.0 8.40 0.548
5 Spitting 9.9 |10.0| 9.9 9.9 100} 9.8 9.90 0.071
5 Scoring 10.0| 10.0} 10.0 10.0 10.0 10.0 | 10.0 10.00 0.000
6 Ridging 80| 90| 90 9.0 9.0 9.0 8.0 8.80 0.447
6 Rippling 10.0| 10.0| 9.0 10.0 9.0 10.0| 9.0 9.60 0.548 °
6 Wear 60| 60| 70 7.0 8.0 6.0 6.80 0.837
6 Spitting 99991 99 9.9 9.8 9.9 9.8 9.88 0.045
6 Scoring 10.0( 10.0{ 10.0 10.0 10.0 10.0 | 10.0 | 10.00 0.000
7 Ridging 9.0 1 10.0] 10.0 10.0 10.0 10.0| 9.0 9.80 0.447
7 Rippling 10.0|10.0| 9.0 9.0 9.0 10.0| 9.0 9.40 0.548
7 Wear 80| 80| 8.0 8.0 8.0 8.0 8.0 8.00 0.000
7 Spitting 10.0 9.9 | 9.9 9.9 10.0| 9.8 9.90 0.071
7 Scorin 10.01 10.0| 10.0 10.0 10.0 10.0 | 10.0 | 10.00 0.000
8 Ridging 9.0 | 10.0| 9.0 10.0 10.0 10.0| 9.0 9.60 0.548
8 Rippling 10.0| 10.0| 9.0 10.0 10.0 10.0 | 9.0 9.80 0.447
8 Wear 80|80 )| 7.0 8.0 8.0 8.0 7.0 7.80 0.447
8 Spitting 99| 99| 99 9.9 9.9 9.9 9.9 9.90 0.000
8 Scoring 10.0] 10.0] 10.0 10.0 10.0 10.0 | 10.0 | 10.00 0.000
9 Ridging 9.0 |110.0] 9.0 10.0 9.0 10.0| 9.0 9.40 0.548
9 Rippling 10.0110.0| 9.0 9.0 10.0 10.0 | 9.0 9.60 0.548
9 Wear 80|70 7.0 7.0 8.0 8.0 7.0 7.40 0.548
9 Spitting 99| 99| 9.9 9.9 9.9 9.9 9.9 9.90 0.000
9 Scoring 10.0( 10.0] 10.0 10.0 2 1}.0 10.0 | 10.0 | 10.00 0.000
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ASTM Gear Calibration Workshop

San Antonio, TX January 20, 21, 22 & 23, 2009

L-37 RING GEARS

[ 1 7T T 7T [ T 1]

SET # |DISTRESS 10 | 11 | 22 | 25 | 27 | 28 | 29 ! 30 | 31 | 32 | 33 MAX| MIN | AVG |Std Dev
10 |Ridging 10.0| 10.0| 10.0 10.0 10.0 10.0 [ 10.0 | 10.00 | 0.000
10 |Rippling 10.0|10.0| 9.0 9.0 10.0 10.0 [ 9.0 9.60 0.548
10  |Wear 808070 7.0 8.0 80| 7.0 7.60 0.548
10 |Spittin 9.9 |10.0| 9.9 9.9 9.9 10.0 | 9.9 9.92 0.045
10 |Scorin 10.0/10.0| 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000

R1/6 |Ridgin 9.0/ 9.0] 90 9.0 9.0 9.0 | 9.0 9.00 0.000

R1/6 |Rippling 10.0/10.0| 9.0 10.0 10.0 10.0 | 8.0 9.80 0.447

R1/6 [Wear 60|60 70 7.0 8.0 | 6.0 6.80 0.837

R1/6 |Spittin 9.9 19999 9.9 9.9 9.9 | 99 9.90 0.000

R1/6 |Scoring 10.0|10.0) 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000

R2/8 |Ridging 9.0 |110.0] 9.0 10.0 10.0 10.0] 9.0 9.60 0.548

R2/8 |Rippling 10.0]10.0] 10.0 10.0 8.0 10.0] 9.0 9.80 0.447

R2/8 |Wear 80|80(70 8.0 8.0 80 ] 70 7.80 0.447

R2/8 |Spitting 9999199 9.9 9.9 9.9 | 99 9.90 0.000

R2/8 |Scoring 10.0/10.0] 10.0 10.0 10.0 10.0 [ 10.0 | 10.00 [ 0.000

R3/9 |Ridging 9.0 110.0] 9.0 10.0 10.0 10.0 [ 9.0 9.60 0.548

R3/9 |Rippling 9.0 110.0] 9.0 9.0 10.0 10.0| 9.0 9.40 0.548

R3/9 |Wear 807070 7.0 8.0 80| 7.0 7.40 0.548

R3/9 |Spitting 9.9 199|998 9.8 9.9 9.9 | 9.8 9.88 0.045

R3/9 |Scoring 10.0/10.0| 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000

Raters 27 and 33 are not rating L-37 reference or non-reference oil tests at their respective labs.




ASTM Gear Calibration Workshop

San Antonio, TX January 20, 21, 22 & 23, 2009

L-37 PINION GEARS
| [ [ T 1
SET # | DISTRESS 10 [ 11 | 22 [ 25 [*27 ] 28 | 29 [ 30 | 31 | 32 [ *33 MAX | MIN | AVG |Std Dev
1C_|Ridging_ 9.0 [ 9.0 9.0 9.0 9.0 | 8.0 | 8.80 | 0.447
1C_|Rippling_ 8.0 | 9.0 | 9.0 8.0 9.0 9.0 | 80 | 860 | 0548
1C_|Wear 7.0 | 6.0 | 6.0 6.0 7.0 | 50 | 6.00 | 0.707
1C_|Spitting 99 99|99 9.9 9.8 9.9 | 98 | 9.88 | 0.045
1C_[Scoring 10.0]10.0/ 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
2C_[Ridgin 5.0 | 6.0 6.0 6.0 7.0 | 50 | 6.00 | 0.707
2C_|[Ripplin 9.0 [ 8.0 9.0 8.0 8.0 9.0 | 80 | 8.40 | 0.548
2C |Wear 6.0 50 | 6.0 6.0 6.0 | 40 | 5.40 | 0.894
2C_|Spitting _ 8.0 | 80| 8.0 8.0 8.0 8.0 | 80 | 8.00 | 0.000
2C_|Scoring | 10.0]10.0/ 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
3C_|Ridging 9.0 | 9.0 9.0 9.0 10.0 100 | 9.0 | 9.20 | 0.447
3C_|Rippling 50| 40| 5.0 6.0 | 40 | 520 | 0.837
3C |Wear 6.0 | 6.0 | 6.0 7.0 7.0 | 50 | 6.00 | 0.707
3C_|Spitting 9.9 | 9999 9.9 9.9 99 | 99 | 9.90 | 0.000
3C_|Scoring 10.0] 10.0] 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
4C__|Ridging 10.0] 10.0] 9.0 9.0 9.0 10.0 | 9.0 | 9.40 | 0548
4C_ |Rippling 9.0 [ 9.0] 9.0 9.0 8.0 9.0 | 80 | 8.80 | 0.447
4C_ |Wear 707070 7.0 70 | 6.0 | 6.80 | 0.447
4C_|Spitting 9.9 [ 9999 9.9 9.9 9.9 | 99 | 9.90 | 0.000
4C_|Scoring 10.0]10.0]10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
5 |Ridging 70| 70 80 8.0 9.0 | 70 | 7.80 | 0.837
5 |Rippling 40| 50] 50 5.0 6.0 | 40 | 5.00 | 0.707
5 |Wear 6.0 6.0 7.0 7.0 80 | 6.0 | 6.80 | 0.837
5 |Spitting 9.9 9999 9.9 9.9 9.9 | 99 | 9.90 | 0.000
5 |Scoring 10.0[10.0/ 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
6 |Ridging 9.0 9.0 9.0 9.0 9.0 9.0 | 90 | 9.00 | 0.000
6 |Rippling_ 10.0]10.0[ 10.0 9.0 9.0 10.0 | 9.0 | 9.60 | 0.548
6 |Wear 7.0 | 6.0 | 7.0 6.0 80 | 60 | 6.80 | 0.837
6 |Spitting 9.9 9999 9.9 9.9 9.9 | 99 | 9.90 | 0.000
6 |Scoring 10.0]10.0] 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
7 |[Ridgin 6.0 | 5.0 | 6.0 5.0 5.0 6.0 | 50 | 540 | 0548
7 |[Rippling 9.0 9.0 9.0 9.0 9.0 9.0 | 90 | 9.00 | 0.000
7 |Wear 6.0 | 6.0 | 6.0 6.0 6.0 | 50 | 5.80 | 0.447
7 |Spitting 999999 9.9 9.9 9.9 [ 99 | 9.90 | 0.000
7 |Scorin 10.0] 10.0] 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
8 |Ridging 5.0 | 6.0 | 6.0 6.0 5.0 6.0 | 50 | 560 | 0.548
8 |Rippling 9.0 [ 9.0 9.0 9.0 9.0 9.0 | 9.0 | 9.00 | 0.000
8 |Wear 6.0 | 6.0 | 6.0 6.0 6.0 | 50 | 580 | 0.447
8 [Spittin 999999 9.9 9.9 9.9 | 99 | 9.90 | 0.000
8 |Scoring 10.0] 10.0] 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
9 [Ridging 8.0 8.0 10.0 | 8.0 | 8.80 | 0.837
9 |Ripplin 9.0 | 10.0] 9.0 10.0 | 9.0 | 9.40 | 0.548
9 |Wear 6.0 | 6.0 | 6.0 70 | 60 | 620 | 0.447
9 |[Spitting 9.9 9999 9.9 | 99 | 9.90 | 0.000
9 |Scoring _ 10.0] 10.0/ 10.0 10.0 | 10.0 | 10.00 | 0.000




ASTM Gear Calibration Workshop

San Antonio, TX January 20, 21, 22 & 23, 2009

L-37 PINION GEARS
[ 1 [ T | [ T T [ |
SET # |DISTRESS| 4 6 10 | 11 | 22 | 25 | *27 | 28 | 29 | 30 | 31 | 32 | *33 MAX | MIN | AVG |Std Dev
10 |Ridging 9.0 80 80 8.0 9.0 9.0 | 80 8.40 0.548
10 |Rippling 9.0 9.0 8.0 9.0 9.0 9.0 | 8.0 9.00 0.000
10 |Wear 70:80]| 70 8.0 80 | 6.0 7.20 0.837
10 |Spitting 99199199 9.9 9.9 9.9 [ 99 9.90 0.000
10 |Scoring 10.0] 10.0| 10.0 10.0 10.0 10.0 [ 10.0 | 10.00 | 0.000
11 |Ridging 80|80 90 9.0 8.0 9.0 | 80 8.40 0.548
11 |Rippling 6.0 | 6.0 | 6.0 6.0 6.0 6.0 | 6.0 6.00 0.000
11 |Wear 6.0 6.0 5.0 6.0 70 | 50 6.00 0.707
11 |Spitting 80 )80 90 9.0 9.3 | 80 8.66 0.615
11 [Scoring 10.0] 10.0| 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
12 |Ridging 9.0 9.0 9.0 9.0 10.0 [ 9.0 9.20 0.447
12 |Rippling | 8.0 9.0 10.0 | 8.0 9.40 0.894
12 |Wear 70,8070 8.0 8.0 80 | 7.0 7.60 0.548
12 |Spitting 9999 99 9.9 9.9 9.9 | 99 9.90 0.000
12 |Scoring 10.0/10.0] 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
RERATE

R1/6 |Ridging 9.0[9.0] 9.0 9.0 9.0 9.0 [ 9.0 9.00 0.000
R1/6 |Rippling 10.0]10.0] 10.0 9.0 9.0 10.0 [ 9.0 9.60 0.548
R1/6 |Wear 706070 6.0 6.0 7.0 | 6.0 6.40 0.548
R1/6 |Spitting 9.9 99 99 9.9 9.9 9.9 | 9.9 9.90 0.000
R1/6 |Scoring 10.0| 10.0} 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
R2/7 |Ridging 6.0 | 5.0] 5.0 6.0 80 | 50 6.00 1.225
R2/7 |Rippling 9.0 9.0 9.0 9.0 9.0 9.0 [ 9.0 9.00 0.000
R2/7 |Wear 6.0 | 6.0 | 6.0 6.0 6.0 6.0 [ 6.0 6.00 0.000
R2/7 |Spitting 9.0 99| 9.9 9.9 9.9 9.9 | 9.0 9.72 0.402
R2/7 [Scoring 10.0|/10.0] 10.0 10.0 10.0 10.0 | 10.0 | 10.00 | 0.000
R3/11 |Ridging 8.0 (80|90 9.0 9.0 9.0 | 80 8.60 0.548
R3/11 |Rippling 6.0 | 6.0 6.0 9.0 | 6.0 7.00 1.414
R3/11 |Wear 6.0 | 6.0 | 5.0 7.0 | 5.0 6.20 0.837
R3/11 |Spitting 8.0 |80] 90 9.0 9.0 9.0 [ 80 8.60 0.548
R3/11 [Scoring 10.0/10.0| 10.0 10.0 10.0 10.0 { 10.0 | 10.00 | 0.000
R4/12 [Ridgin 9.0(90] 9.0 9 10.0 | 9.0 9.20 0.447
R4/12 |Rippling 9.0 9.0 9.0 9 10.0 | 9.0 9.20 0.447
R4/12 |Wear 8.0 | 80 8.0 8 80 | 70 7.80 0.447
R4/12 | Spitting 9919999 9.9 9.9 9.9 | 9.9 9.90 0.000
R4/12 |Scorin 10.010.0]10.0 10.0 10.0 10.0 [ 10.0 | 10.00 | 0.000

Raters 27 and 33 are not rating L-37 reference or non-reference oil tests at their respective labs.
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Percent deviation equation in each procedure:

L-60-1 Procedure: ¢D s <7

(M Ti
% = ELAPSTIY
’ Z(O.SR.DJ.

=1

L-37,L-33-1, L-42: 4 %qa[/a

o = Z amount out of specification . hours out of specification .

%spec Enge test length (hours)

100
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