Address 100 Barr Harbor Drive Phone 610.832.9500

) PO Box C700 Fax 610.832.9666
’ W. Conshohocken, PA Web www.astm.org
X I.IJ I 19428-2959 | USA

INTERNATIONAL .
Standards worlawide COMMittee D02 on PETROLEUM PRODUCTS AND LUBRICANTS

Chairman: KENNETH O. HENDERSON, Cannon Instrument Co., 2139 High Tech Road, State College, PA 16803,
(814) 353-8000, Fax: (814) 353-8007, e-mail: kenohenderson@worldnet.att.net
First Vice-Chairman: BEN R. BONAZzA, 3457 WOODVALLEY DRIVE, LAPEER, M| 48446 (810) 664-6769
e-mail: bbonazza@charter.net
Second Vice-Chairman: JANET L. LANE, ExxonMobil Research & Engrg., 600 Billingsport Rd, Paulsboro, NJ 08066-0480

(856) 224-3302, Fax: (856) 224-3616, e-mail: janet.l.lane@exxonmobil.com

First Secretary: RALPH A. CHERRILLO, Shell Global Solutions (US) Inc., Westhollow Tech Ctr., 3333 Highway 6 South,
Houston, TX 77082 (281) 544-8789, Fax: (281) 544-8150, e-mail: ralph.cherrillo@shell.com

Second Secretary : MICHAEL A. COLLIER, Petroleum Analyzer Co. LP, PO Box 206, Wilmington, IL 60481, (815) 458-0216,

Fax: (815) 458-0217, e-mail: Michael.collier@paclp.com

Staff Manager: DAVID R. BRADLEY, (610) 832-9681, Fax: (610) 832-9668, e-mail: dbradley@astm.org

January 2nd, 2014

Reply to:

Chris Prengaman

The Lubrizol Corporation
29400 Lakeland Blvd.
Wickliffe, OH 44092
(440) 347-4225

(440) 347-2377 (FAX)
crpr@Ilubrizol.com

ASTM D02.B0.03 L-37-1 Next Generation Hardware Task Force
Members and Guests:

Attached for your review and comment are the unconfirmed minutes of the:
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Report of Meeting
L-37-1 Next Generation Hardware Task Force Meeting
Automation Alley, Detroit, Ml
November 06th, 2013 Meeting
Attendees:
Voting Members in BOLD
Gottwald, Thomas — Afton Chemical
Boschert, Tom — Afton Chemical
Keisler, Marc — Afton Chemical
Kearney, Bill — Afton Chemical
Bell, Don — Afton Chemical
Hobson, Kevin — Afton Chemical
Parke, Scott — ASTM TMC
Marougy, Thelma — Eaton
Mosher, Donna - Eaton
Smith, Dale - Intertek Automotive Research
Trader, Angela — Intertek Automotive Research
Barrera, Tony — Intertek Automotive Research
Chambers, Harold - Linamar
Prengaman, Chris — Lubrizol
Hamilton, Larry — Lubrizol
Umerley, Matt — Lubrizol
Gropp, Jerry — Lubrizol
Bubonic, Brad — Lubrizol
Scherick, Pete — Lubrizol
Oesterle, Karen — Lubrizol
McCaulley, Brian — Lubrizol
McGlone, Bruce — Meritor
Muransky, Troy - Meritor
Koehler, Brian — Southwest Research Institute
Comfort, Allen — US Army RDECOM/TARDEC
Dwornick, Bridget — US Army RDECOM/TARDEC

The meeting was called to order at 1515 EST.
1.0 Agenda Review

The agenda was reviewed

2.0 Approval of Meeting Minutes

Motion: Motion to approve prior minutes that have been posted for review on the TMC website.
1. 8/14/13 - Surveillance Panel Meeting
2. 8/7/13 —Teleconference

Approved by voice vote unanimously.

3.0 Review & Discuss Test Progress

Gleason Testing Progress



T. Gottwald presented results on Gleason gear axles. All test data to date was shared with the
group. See attachment.

The Gleason data is from Green gears, standard conditions, lab built into used Dana housings,
Electric Motor test stand.

24 new gear sets are on their way to Afton, and will be made available to outside labs for
development.

The Gleason gearsets cost about $730/gearset

Zeta Testing Progress
C. Prengaman presented the results on testing on Zeta axles to date. See attachment. C.
Prengaman shared a photo of the modified spray nozzles used on the test stand.

In Person Meeting

C. Prengaman asked for interest in a Possible in person meeting in Detroit in Jan. (week of 6" or
13”’). Teleconferences will be setup to discuss this further. The purpose of this meeting is to
discuss test results and provide direction moving forward.

4.0 New Business
C. Prengaman will share the second version of the draft of the procedure with the working group.

5.0 Adjournment
Motion to adjourn .

Respectfully Submitted
Chris Prengaman



D6121 (L-37) ASTM Surveillance Panel Meeting
November 06th, 2013
1:30 pm -2:30 pm EST
Automation Alley - Detroit, Ml
Agenda
1) Call to order/Agenda review
2) Membership Review
3) Approval of Meeting Minutes
1. 8/14/13 - Surveillance Panel Meeting
4) Rebuilt Hardware Update — Dana
5) Rusty Housing Discussion
6) Lab Rebuilt Hardware
7) Dana Presentation

8) New business

9) Adjournment

Call in number = 216-706-7052 code 324160



A Afton

Gleason Results, 2013 Batch

Prepared for ASTM L-37-1 TF
Nov. 6, 2013




Data

/ Favorable Results

Gear oil CMIR | EOTDate | Housin EIhien Ring Comments
Number g Wear Ripple Ridge Spitt Score Wear Ripple Ridge Spitt Score
Shutdown at 7hrs 2min for 11:20 min due to high left torque.
001 134 83422 8/2/2013 Gt 6 ° Z 99 10 7 10 v 99 10 Restarted and ran through full duration. Chipping on pinion.

004 1551 95819 8/13/2013 7 9 9 99 10 7 10 10 10 10 Power failure at 4hrs 25min. Shutdown for 14:08 min. Restarted
_ land completed.

o013  |GLSofftheshelffluid] 9/5/2013 | G-2/6-3 7 10 10 9.9 10 7 10 10 9.9 10 [Test oil temp out for 3 min 19 sec.

with QPL #

/2 Questionable Run Results
~ Unknown stand controller issues

Gear oil CMIR | EOTDate | Housin EIhien Ring Comments
Number g Wear Ripple Ridge Spitt Score Wear Ripple Ridge Spitt Score
009 18 . 8/26/2013 62 7 6 8 99 10 3 9 9 99 10 Pasty o!l residue on ring and pinion. Not sludge. Test oil temp out
[for 4 min.
RS EEo TR R N 8/27/2013 | _ &3 [l 7 __3 A — .| __ 99 0l LA 0 _f. EA S 99 _] __10___[festoiltempoutfor3mind0sec. _____________________
011 a a R : B : a : a ; ; B : B Unusual finish observed during CMM evaluation. Returned to
Gleason because it had not been shot peened.
012 134 95817 8/29/2013 61 . . . . . . . . . . EOTa.t 18 hr 22 min. No rating broken teeth on ring and pinion,
[test did not complete.

/m All axles are non-lubrited, run at Standard temp

A Afton Fassion for Solutions

R e R Company Confidential



Benefits and Hardware Status

/2 Benefits

-~ Runs exact same speeds, temps, loads and duration as the
current L-37 test

~ Currently built in to Dana housings
e Future test box = Faster turn around

~ Endless supply of test specific hardware vs. finite lifespan
production hardware

» Gleason willing to work closely with SP

* Big business opportunity for Gleason = unique manufacturing
relationship.

7/ Hardware Status
4 24 gear sets to be completed and delivered next week
~ Possible distribution for industry evaluation

A Afton Fassion for Solutions:

ccccccc Company Confidential



October 2013 Zeta Update



Redesign of test conditions

Goal: Rank & Separate TMC 134, TMC 117,
TMC 155

Test Speed: 100,124,160 rpm
Test Load: 1350, 1500, 1650 ft-lbs
Fill Volume: 950, 1075, 1200 ml
16.5 Hour Test length
No modified break-in
Modified spray nozzles




Phase 1—-TMC 117

Fill
Test Volume

Speed Load mL
124 1500 1075
160 1500 950
100 1500 1200
124 1350 950
160 1650 1075
124 1650 1200
160 1350 1200
100 1350 1075
100 1650 950

Pick best 2 conditions, run TMC 134 & repeat TMC 117



Test Load

DOE of Oil 117 for L-37 Test Parameters (Pinion Ridging)
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Run

14

12

Initial Results

Pinion Rating Ring Rating
QOil WEAR RIDG RIPP SPIT SCOR WEARR RIDGR RIPPR SPITR SCORR
117 7 8 8 9.9 10 8 10 10 10 10
117 6 9 6 9.9 10 7 10 8 10 10

134 6 5 10 9.9 10 7 8 10 10 10



i S e

N e



Test

el
REBowo~v~ouorwnr

Pl
o bhw

Industry

Test Version

Oil Code | (Standard or | Test Hardware EOT Date Conditioning Test L;err?z:h Fill Volume hé':’:;ﬂ?g TE?;E/?T

(TMC Qil) | Canadian) '
IND TVERSION TESTHARD LTMSDATE Speed Load Speed Load Hours mL

Phase 1 Test Redesign Matrix
134 STANDARD | NONLUBRITED 20131012 682 375 124 1650 8.5 950 No Yes
155 STANDARD | NONLUBRITED 20131013 682 375 124 1650 16.5 950 No No
117 STANDARD | NONLUBRITED 20131014 682 375 124 1500 16.5 1075 No No
117 STANDARD | NONLUBRITED 20131015 682 375 160 1500 14.4 950 No Yes
117 STANDARD | NONLUBRITED 20131017 682 375 100 1500 16.5 1200 No No
117 STANDARD | NONLUBRITED 20131026 682 375 124 1350 16.5 950 No No
117 STANDARD | NONLUBRITED 20131027 682 375 160 1650 16.5 1075 No No
117 STANDARD | NONLUBRITED 20131029 682 375 124 1650 16.5 1200 No No
117 STANDARD | NONLUBRITED 20131030 682 375 160 1350 16.5 1200 No No
117 STANDARD | NONLUBRITED 20131031 682 375 100 1350 16.5 1075 No No
117 STANDARD | NONLUBRITED 20131101 682 375 100 1650 16.5 950 No No
134 STANDARD | NONLUBRITED 20131102 682 375 124 1650 16.5 1200 No No
134 STANDARD | NONLUBRITED 20131103 682 375 160 1350 16.5 1200 No No
117 STANDARD | NONLUBRITED 20131104 682 375 124 1650 16.5 1200 No No
117 STANDARD | NONLUBRITED 20131105 682 375 160 1350 16.5 1200 No No




Test

© oo ~NOOULS WNPRE

Broken

Pinion Rating Ring Rating Broken Tooth Free-form Comment
Tooth .
Location
WEAR | RIDG | RIPP | SPIT | SCOR | WEARR [ RIDGR | RIPPR | SPITR | SCORR COMMENT

6 4 5 8 10 4 4 10 9.8 10 Yes Ring
7 10 10 9.9 10 7 10 10 9.9 10 No
7 7 9 9.9 10 7 9 10 9.9 10 No
3 3 10 7 6 4 3 10 9 9 Yes [Ring & Pinion6/24 broken pinion/ring gear teeth
9 9 10 9.9 10 9 10 10 9.9 10 No
7 4 5 9.9 10 7 6 10 9.9 10 No
4 3 8 7 6 6 4 6 8 10 Yes Most ring gear teeth cracked.
7 8 8 9.9 10 8 10 10 10 10 No
7 9 9 9.9 10 7 10 10 10 10 No
8 10 10 9.9 10 8 10 10 9.9 10 No
8 10 10 9.9 10 9 10 10 9.9 10 No
6 5 10 9.9 10 7 8 10 10 10 No
7 9 8 9.9 10 7 9 9 9.9 10 No
6 9 6 9.9 10 7 10 8 10 10 No
7 10 8 9.9 10 7 9 9 10 10 No




Industry

Test Version

Qil Code | (Standard or Hardware Identification Lab Stand Test Hardware EOT Date Pinion Rating Ring Rating Free-form Comment
(TMC Qil)| Canadian)
IND__|_TVERSION SERIALNO [TMSLAB | LTMSAPP | TESTHARD | LTMSDATE | WEAR ] RIDG | RIPP | SPIT | SCOR | WEARR ] RIDGR | RIPPR | SPITR | SCORR |COMMENT.
16.5 hour, 1650 Ib-ft torque, Highly Modified Break-In
134 | STANDARD D NONLUBRITED 7 6 9 | 99| 10 7 7 10 10 10  |Highly Modified Break-In Run
134 | STANDARD GGAD12047085304 D NONLUBRITED | 20130514 6 6 9 | 99| 10 7 7 10 10 10 |Highly Modified Break-In Run
134 | STANDARD GGAD12063092213 A NONLUBRITED | 20130716 6 3 7 | 99| 10 6 7 10 10 10 |Nonlubrited AAM Zeta axle - Batch 2012. Conducted per SwRI highly modified
break-in. 950 ml oil charge. Standard temp. Matrix test.
134 STANDARD B NONLUBRITED 20130720 5 4 7 9.8 10 7 5 10 10 10 Test stopped at 7.8 hours due to broken teeth.
1-B | STANDARD GGAD12047074125 D NONLUBRITED | 20130612 4 4 8 | 99| 10 5 5 9 9.9 10 |Highly Modified Break-inRun -~
Test stopped at 6 hours due to vibration.
1-B | STANDARD GGAD12047092818 D NONLUBRITED | 20130620 4 4 8 [ 99| 10 5 5 9 9.9 10  |Highly Modified Break-in Run
Test stopped at 5:25 due to vibration
K Invalid Test Pinion Ratings: 6 Wear, 5 Ridge, 6 Ripple, 10 Spit, 10 Score. Ring
18 | STANDARD GGAD12063113 B NONLUBRITED | 20130730 Ratings: 7 Wear. 6 Rudge. 10 Rigplo. 10 Sui. 10 Seore.
1-B STANDARD G NONLUBRITED 20130917 6 3 5 9.8 10 6 4 8 9.8 10 7 pinion teeth broken, 10 ring gear teeth broken, failure at 11.5 hours
1-B | STANDARD GGAD12063092024 A NONLUBRITED | 20130731 6 7 7 | 99| 10 6 7 8 9.9 10 |Nonlubrited AAM Zeta axle - Batch 2012. Conducted per SwRI highly modified
break-in. 950 ml oil charge. Standard temp. Matrix test.
155 | STANDARD GGAD12047080902 D NONLUBRITED | 20130627 7 9 | 10 | 10 | 10 7 10 10 10 10 |Highly Modified Break-In Run
155 | STANDARD No tag on axle A NONLUBRITED | 20130720 7 8 9 | 09| 10 8 9 9 99 10  [Non-lubrited AAM Zeta axle - Batch 2012. Conducted per SwRI highly modified
break-in. 950 ml oil charge. Standard temp. Matrix test.
155 | STANDARD GGAD12063112 B NONLUBRITED | 20130731 7 10 | 10 | 99| 10 8 10 10 9.9 10
16.5 hour, 1500 Ib-ft torque, Highly Modified Break-In
1B | STANDARD G NONLUBRITED | 20130917 broken teeth at 14.5 hours




Industry

Test Version

Qil Code | (Standard or Hardware Identification Lab Stand Test Hardware EOT Date Pinion Rating Ring Rating Free-form Comment
(TMC Qil)| Canadian)
IND TVERSION SERIALNO LTMSLAB | LTMSAPP TESTHARD LTMSDATE | WEAR | RIDG | RIPP | SPIT [ SCOR | WEARR [ RIDGR [ RIPPR | SPITR | SCORR |COMMENT
5 hour, 1650 |
AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure. Test
134 STANDARD GGAD120036- - - - - B NONLUBRITED 20120413 ran for 11hrs. - all teeth broken, catastrophic failure. Last 5 digits of serial number
missing.
134 STANDARD GGAD12063093932 A 5 NONLUBRITED 20120414 6 6 8 9.9 10 6 6 10 9.9 10 AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure.
134 STANDARD GGAD12063092414 B NONLUBRITED 20120427 5 6 10 9.9 10 AAM Zeta axle - Batch 2012. Conduct_ed per Lubrizol proposed procedure. Test
ran for 11.25hrs. - all teeth broken, pinion unrateable.
AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure.
134 STANDARD GGAD12047090125 D 3 NONLUBRITED 20120515 7 7 7 9.9 10 7 8 9 10 10 Broken teeth on pinion. Damage to ring. Shut down due to vibration at 15 hrs 37
min (on test).
134 STANDARD GGAD12063112723 D 3 NONLUBRITED 20120519 7 7 9 9.9 10 7 7 9 9.9 10 AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure.
134 | STANDARD GGAD12063134922 B NONLUBRITED | 20120521 6 4 7 5 10 6 4 10 99 10 |AAM Zeta axie - Baich 2012. Conducted per Lubrizol proposed procedure. High
vibration at 8.5hrs. - pinion teeth cracked.
134 | STANDARD GGAD12047081449 D 3 NONLUBRITED | 20120524 7 7 | 10| 99| 10 7 8 10 2.9 10 [AAM Zetaaxie - Batch 2012. Conducted per Lubrizol proposed procedure.
Shutdown due to excessive vibration at 5:01 test hours.
134 STANDARD G NONLUBRITED 20120822 7 5 9 99 10 7 5 9 9.9 10 AAM tha axle - Batch 2012. Conducted per Lubrizol proposed procedure. Light
coast side scoring observed
152-1 | STANDARD B NONLUBRITED | 20121101 7 10 | 10 | 99| 10 7 10 10 9.9 10 :‘%’;;‘;ﬂ'r';ed AN st @i = el 202, ComelEss| ey (L EE) T eses
152-1 | CANADIAN B NONLUBRITED | 20121103 7 10 | 10 | 99| 10 7 10 10 9.9 10 g&l:}ﬁfd AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed
155 | STANDARD GGAD12047090210 D 3 NONLUBRITED | 20120504 7 7 | 10| 10| 10 7 7 10 10 p | P A AV e AN, (@] e (e e
procedure. Cracked tooth on ring gear
155 | STANDARD GGAD12063093332 B NONLUBRITED | 20120621 8 9 | 10 [99| o 8 9 10 99 10 2‘[‘;’;;2?:" (PG IRl oIS (St el R L I
155 | STANDARD GGRD12063092600 A 5 NONLUBRITED | 20120721 7 8 | 10 [ 99| 10 7 8 10 2.9 | PUBEEMEIHIETES] AR AERHIE - U AR, CRTH E LRlie]
proposed procedure.
1-A STANDARD A 5 NONLUBRITED | 20120804 6 6 8 | 99| 10 6 7 9 9.9 10 g&l:}ﬁfd AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed
Non-lubrited AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed
1-A STANDARD G NONLUBRITED 20120830 6 6 8 procedure. Non-interpretable. Distress - Heavy to Catastrophic. Broken teeth on
pinion and ring.
1-B STANDARD A 5 NONLUBRITED 20120807 3 6 7 99 10 5 6 9 10 10 l:::)r;—;t:rrléed AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed
18 STANDARD G NONLUBRITED 20120905 5 3 9 98 10 6 5 8 9 10 :lr(;r;l;llnjrrl;ed AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed
16.5 hour, 1350 |
134 | STANDARD GGAD12063093015 A 5 NONLUBRITED | 20120830 6 6 8 [ 99| 10 7 7 10 10 10  [AM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure. This
ran at 1350 Ib-ft torque.
134 | STANDARD GGAD12063093135 B NONLUBRITED | 20120830 7 10 9 |99 10 7 10 10 9.9 10 g’?"‘gtzfégg‘fgeﬂ g:;ﬁ'; 2012. Conducted per Lubrizol proposed procedure. This




Industry | Test Version

Qil Code | (Standard or Hardware Identification Lab Stand Test Hardware EOT Date Pinion Rating Ring Rating Free-form Comment
(TMC Qil)| Canadian)
IND__|_TVERSION SERIALNO LTMSLAB | LTMSAPP | TESTHARD | LTMSDATE | WEAR | RIDG | RIPP ] SPIT | SCOR | WEARR | RIDGR | RIPPR | SPITR | SCORR |COMMENT
16.5 hour, 1500 Ib-ft torque
134 | STANDARD GGAS22928327218 A 5 NONLUBRITED | 20120831 6 5 9 |99 | 10 6 6 10 9.9 10 |AAM Zeta axle - Baich 2012. Conducted per Lubrizol proposed procedure. This
ran at 1500 Ib-ft torque.
1521 | STANDARD GGAD12063113036 G NONLUBRITED | 20120827 7 8 9 | 99 | 10 7 10 9 9.9 ap |G, (6 e, VSUESEEREEs SO B e MR P g
oil assignment and 152-1 was ran instead.
11 hour, 1650 Ib-ft torque
134 | STANDARD GGAD12063111151 G NONLUBRITED | 20120912 6 4 8 [ 99| 10 7 5 9 9.9 10 [AAM Zetaaxle - Batch 2012. Conducted per Lubrizol proposed procedure. This
ran at 1650 Ib-ft torque for 11hrs.
134 | STANDARD GGAD12063094027 A 5 NONLUBRITED | 20120912 7 5 g | 99| 10 7 6 9 9.9 10 [AAMZeta axle - Batch 2012, Conducted per Lubrizol proposed procedure. This
ran a special test length of 11 hours.
1521 | STANDARD GGAD12063112939 G NONLUBRITED | 20120915 8 9 9 | 99| 10 8 9 8 9.9 ap | RIZERGED =R iR, GO (a7 Ll e e eeeilie: TS
ran a special test length of 11 hours.
1521 | STANDARD GGAD12063123814 A 5 NONLUBRITED | 20120917 7 7 10 | 10 | 10 7 10 10 10 Ay |PANEGEEES o R AP, G (o L el e esst RSt Wil
ran a special test length of 11 hours.
150-1 CANADIAN GGAD12063112848 G NONLUBRITED 20120921 7 9 10 99 10 7 10 ° 99 10 1650 torque, 11 hours, Problems controlling to Canadian conditions with current
valve setup (3 nozzles @ 100% on)
152-1 | CANADIAN GGAD12063110037 B NONLUBRITED | 20120925 7 10 | 10|99 10 7 10 10 10 10  |AAM Zeta axle - Batch 2012. 11 hr test length, 1650 Ib-ft torque.
150-1 CANADIAN GGAD12063113138 G NONLUBRITED 20121009 7 9 8 99 10 8 10 9 99 10 1650 torque, 11 hours, Problems controlling to Canadian conditions with current
valve setup (3 nozzles @ 100% on)
155 | STANDARD GGAD12063111331 G NONLUBRITED | 20120922 7 8 9 | 99 | 10 7 9 9 9.9 10  |1650 torque, 11 hours
155 | STANDARD GGAD12063094334 B NONLUBRITED | 20120925 7 7 9 | 99 | 10 7 9 10 9.9 10  |AAM Zeta axle - Batch 2012. 11 hr test length, 1650 Ib-ft torque.
1-A STANDARD GGAD12063092127 A 5 NONLUBRITED | 20120926 6 5 5 | 10 10 7 7 9 10 10 :QM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure. 11
1-A | STANDARD GGAD1206311115 G NONLUBRITED | 20121006 7 7 8 [ 99| 10 7 7 8 9.9 10 ﬁé"” Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure. 11
_ Ran Lubrizol recommended test conditions except ran oil set points as L-37
1-A | CANADIAN GGAD12063093512 A 5 NONLUBRITED | 20121130 7 9 9 | 99 | 10 8 9 9 9.9 B | e Ol ot ot At St o B e o
18 | STANDARD GGAD12063093822 A 5 NONLUBRITED | 20120927 6 6 7 | 99| 10 6 7 10 10 10 ﬁé"” Zeta axle - Batch 2012, Conducted per Lubrizol proposed procedure. 11
1-B STANDARD GGAD12063103742 G NONLUBRITED | 20121005 5 4 9 | 97| 10 6 5 9 9.7 10 :QM Zeta axle - Batch 2012.. Conducted per Lubrizol proposed procedure. 11
Ran Lubrizol recommended test conditions except ran oil set points as L-37
1-B CANADIAN GGAD12063093242 A 5 NONLUBRITED | 20121214 7 9 9 | 99 | 10 7 9 9 9.9 | e e e ey L iy




Industry

Test Version

e, Overfilled (1450ml)

Qil Code | (Standard or Hardware Identification Lab Stand Test Hardware EOT Date Pinion Rating Ring Rating Free-form Comment
(TMC Qil)| Canadian)
IND TVERSION SERIALNO LTMSLAB | LTMSAPP TESTHARD LTMSDATE | WEAR | RIDG | RIPP | SPIT [ SCOR | WEARR [ RIDGR | RIPPR | SPITR | SCORR |COMMENT

STANDARD

NONLUBRITED

20130403

10

10

10

10

1-A STANDARD GGAD12063091633 G NONLUBRITED | 20121126 7 9 9 9.9 10 7 9 10 9.9 10 1650 torque, 11 hours - 1450 ml fill
1-B STANDARD N/A G NONLUBRITED | 20121128 7 10 9 9.9 10 7 10 9 9.9 10 1650 torque, 11 hours - 1450 ml fill
134 STANDARD N/A G NONLUBRITED | 20121206 7 8 8 9.9 10 7 10 9 9.9 10 1650 torque, 11 hours - 1450 ml fill

10

Highly Modified Break-In Run

134

STANDARD

GGAD12063112

NONLUBRITED

20130411

10

9.9

10

10

9.9

10

Highly Modified Break-In Run




Industry

Test Version

Hardware

Oil Code | (Standard or o Lab Stand Test Hardware | EOT Date Pinion Rating Ring Rating Free-form Comment
. X Identification
(TMC Qil) [ Canadian)
TVERSION SERIALNO LTMSLAB | LTMSAPP TESTHARD LTMSDATE | WEAR | RIDG | RIPP | SPIT [ SCOR | WEARR | RIDGR [ RIPPR | SPITR | SCORR |COMMENT
ur, 1650 Ib-ft torque
134 | STANDARD | GGAD12063130725 D 3 LUBRITED 20120505 7 6 9 | 99| 10 7 7 10 10 10 |AAMZeta axle - Batch 2012. Conducted per Lubrizol proposed procedure. 7 spal
on inner cone of head bearing.
134 STANDARD | GGAD12063122708 A 5 LUBRITED 20120720 6 5 10 10 10 6 6 10 10 10 AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure.
134 STANDARD G LUBRITED 20120804 6 5 9 9.9 10 7 6 8 9.9 10 AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure.
155 STANDARD | GGAD12063132945 B LUBRITED 20120406 7 7 9 9.9 10 7 8 10 9.9 10 [AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure.
155 STANDARD | GGAD12063124110 A 5 LUBRITED 20120425 7 8 9 9.9 10 8 9 10 9.9 10 [AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure.
155 STANDARD | GGAD12063140809 D 3 LUBRITED 20120517 7 7 10 9.9 10 7 8 10 10 10 [AAM Zeta axle - Batch 2012. Conducted per Lubrizol proposed procedure.
155 | STANDARD |GGAD120631- - - - - D 3 LUBRITED | 20120518 | 7 8 | 10 | 99| 10 7 8 10 | 99 ap  |PAZEEREDD - R 2N, EaiuiEs) For i pepessd et (e2e
digits of serial number missing.




9o | ebed
Bunsew 1o8lgns je souepusye ajedtpul o} [enu| ,

IwAue sn@xojuompiebpuq  le-3 000S-26€87 I 'ueue ]
y¥Zy-282-985 xeq peoJ el L L 1se3 10g9| Bunop-uoN 1ebpug "yoluiomg
L22y-82-98S :8uoyd 03QYVYL/NODIA Auuy SN
woo'wee@lepeyqg  :ew-3 Liz8y IN 'Moleqg
LETV-BGL-ELE xed 8AUQ yoneq | Bugop uyor ‘epeyg
189¥-8G/-€L€  8uoyd Buunjoejnuep 1 e|xy uesuswWy
W Iew@AD HO0D S UB|le  :|IejN-T 0006-26€8F N ‘ueuep) *MNo,
vve-282-98S xed peol oIy L| 1se3 L0S9 Bunop uajly ‘Hojwo)
G2cr-28T-98G  ‘euoyd 03QUVYL/NOD3aY Auuy sn
npenwo-suywise®@oel  :jepw-3 002S) EelueaiAsuusd ‘ybingsyid
Ly0L-S9E-CLY xed enuaAy uuad gg59| Buop uoN Har Hueo
2e0l-99e-cly ‘euoyd Jajus) Buuojiuop 1s81 WISY
woo'jozugni@aluoqnq'pesq -3 Z60VY OIYO ‘SHIMOIM
xed pJeasinog pueiede] 00r62| BUROA UON peug ‘ouogng
G2eS-LveE-Ovy ‘8uoyd uonesodiod [0zuqn- ey
Woo"|edlWayoucye@ysyosoq'wo}  :lew-3 612EZ VA ‘puowyory
xed yeaug Buudg gog| Bunop uoN wo] ‘useyosog Q\u\
20cs-88.-¥08 :euoyd |eoiwey) uoyy
woo"|edjweyouoye@jiaquop  [lBW-3 612ZEZ VA ‘puowiyory
£929-88.-108 Xed leeng Buuds 0og| Buno uoN uoq ‘lleg
2€€9-88/-¥08 8uoyd |edlweyd uoyy
woo[lqowuoxxe@seueqeqol :|lep-3 .anu._r%n”. Mwsﬁﬁﬂmh
] . cnwmn_ woz_u_oo ds Bunop qoy ‘seueg
0E6E-E6YBL9  -oUOUd 2 SjUOELIgNT 'sjen4 IGONUOXXT
Wwoo oAjoAD)ABYe uoS|[B  :jlew-3 0ObLlg puelluepy ‘umolsieben
xed ONUBAY eluBAASUUS ZOEE L Bunop uosi)y ‘Aayly
¥895-€/G-L0¢ ‘euoyd 199 OAJOA
snjejg
oju| |lewg/auoyd ssalppy g saweN Auedwo) BunoA awepN «Sleniuj

€10Z ‘Y39 JoquianoN :ajeq Buneaiy
ys1 diysiequisjy so.0pise | a1empIeH L-2g-1 WLSY !



940 Z ebed

Bugesui yoelgns Je souepuaye ajedipul O} [BRIY] ,

woo"ooexajuoIABYd@oINY  :|lep-3 v.E1-8228.L Sexe] ‘oiuojuy ueg
6695 LEL OLZ xed 0lz eyng| Bugop uoN uyor ‘uoinyH
6096-1€2-0LZ  :euoyd 071 Auedwo) 8)uoIQ uocABYD
woo"|edjweyouoye® ‘len-3 81Z€2Z VA ‘puowyory J
85€£9-88.-408 xed jeeng Buuds 00g| Bunop uoN Hep ‘19|s1e) \
1195-88.-¥08  :euoyd [ED1WBYD UoYY
woo'jozugni@eyp|  [leiy-3 260y OO ‘SPIOIM
8L82-LVE-0bP xeg pieasjnog puejede 00y6Z| Bujop uoN Auey uoywep| R 7
92ET-LPE-OFY  euoyd uofjesodiod |0zuqn eyL
wooeuep@nismoxiznb-eof  :epy-3 LESEY HO ‘esumepy
Xed eauq ABojouyoe )] 6€6E Bunoa 80 ‘DISMONIZNY)
GZYe-188-6ly euoyd uonesodio) eueq
wod'jozuqN@OTr  :len-3 260VY OO ‘eMIPRIM
:xe4 pJeasjnog pueede 006z Bunop uoN Auar ‘ddoio \a
€2Z1-L¥E-0by :@uoyd uoyesodiod [ozuqn eyL
woojseq@oussisyusies) Jlep-3
Xed 48veg Bunop uejes) ‘ausal)
6059-S¥2-€L6-L  ‘euoyd
woo'jeslweyoucye@plempob-sewoy  len-3 6LZET VA ‘puowiyory
xed yeeuls Buuds 00g Bunop sewoy| ‘plemyon %\.
0€29-88.-v08  :8uoyd [Bd1WwBYyD uoyy e
woo sdyiydosouco@oeb-buoy  :len-3 209¥.L MO ‘AiD eouod
¥ESY-292-08S xed IS suld s 001 | Bunop-uoN Buoy 'oey
9Z12-19/-08G :8uoyd sdijiyd ovouoy
woojozugn@bunieoy ueuq  :lepw-3 260PF OO ‘Bl
LLOB-LPE-ObY xed pieae|nog puejexeT 00y6z| BunoA uoN ueug ‘Bupjeoy
0€LZ-LbE-0by :euoyd uojjesodiod jozuqn eyl
npe’nworswjunse@iuy  :iep-3 90251 ElueaiAsuuad ‘ybingspid
LY01-S9E-Ziv xe4 enueAy uued §559| Bugoa uoN yueld ‘yequed
0E01L-G9€-ZLy  :8uoud Jejua) Buuoyuoly 381 WISV
snje
oju] [rewg/euoyd ssaJppy g sweN Auedwor m:ﬂuh\m, aweN «sleny|

€102 ‘Y39 JoqwaAoN :a3eq Bunospy

1517 diysiaquis|y sd10pjse] oJempieH |-/e-1 NLSY




g Jo g ebed
Bunesw 103lgns Je souepusye ajedlpul o} |BY| ,

W02 uojee@Iaysowweuuop |ie-3 PE08Y 1N ‘PIayYYInog i
Xe4 AemybiH weysemypoN 1L0z9z| Bunop uoN Buuo(qg ‘18ysopn ;\
6€0€-2YE-697 ‘euoyd uopesodio) uoje3
woo Io)usN@Mjsueinwrhos  jlep-3 808y uebiyoiy ‘Aosy . e
2099-SEV-8¥Z Xed o|dey Isep GE1LZ| BunoA uoN Aouy ‘Aysuenpy
LOVI-SEV-8¥C  ‘euoyd eAljoWOo)NY JojuBy
woo I0)UBN@BUo|DON'eoNIg  lew-3 ¥808y uebiyoiy ‘Aos) \Lﬂ I
2066-SEV-8¥T xed ejdelN 1soM SEL.Z Bunop 90n.g ‘eUoI9I <
6266-GEV-8¥C  ‘auoyd SAJOWOINY JOJUBIA
woo uojea@Abnoiewsewleyy  :|ep-3 9.08F IN ‘Pleuyinos |
6€£.2-922-8¥C xed KemybiH we)jsemyuioN 10292 Bunop eway ) ‘ABnosepy VJ_\
G869-9¢¢-8¥C :8uoyd uonesodiod uojeg )
Bio'umsDaiyoojy  :llen-3 0150-82¢8. sexa] ‘oluojuy ueg
€25L-¥89-01C Xed 01582 Jemeiqg Od| Bunop uoN I9BYOIN *a)yoo]
0EpS-225-01Z :euoyd anjysu| yoseesay }semyinog
npe nwo-dUUISED|Wp  :lep-3 90261 elueajAsuued ‘ybingsyid
Ly0L-S9e-CLYy Xed enueAy uued gg59| Buiop uoN uo( ‘pury
YE0L-G9¢€-CLy euoyd Jeyueg Buuopuop 1581 WISV
Bio'ums@usysonq  :iien-3 0150-8228L sexs] ‘Olucjuy ues
€2S.-¥89-012 xed 01LS8¢ 1emelq Od Bunop ueug ‘1s|ysoy
885€-225-0LZ -euoyd 8jnIsu| yoseasay 1semyinos =
en-3 IN ‘Pleyyinog
:xe4q Bunop uoN ng ‘Aewiesy \V)
:euoyd |lesiwey) uoyy
woo'iIqowuoxxa@ebuey sfosad  :ew-3 00080 Aesiaf meN ‘oloqsined
€19€-v2Z-958 xed peoy podsbulig 009| Bugoa uoN Kosed ‘ebuey
¥602-¥22-958 :@uoyd Buuesuibu3 g yoseesey jigoyuoxx3
610'ums@uosyoelpew :jiew-3 01S0-8228. sexa] ‘Oluojuy ueg
8689-2¢5-0LC xed 01582 Jemeiq Od| Bunop uoN nep ‘uosxoer
1869-225-0L2 euoyd eJnJiIsu| yaleasay Jsemyinog
snejs
ojuj [rewg/auoyd $SaJppy g sweN Auedwor Bunop aweN «Sleny|

£10Z ‘419 JaquianoN :ejeq Bupeajy
1817 diyssaquisjy so1opise| atempieH |-.¢-7 WLSY €



9Jo ¢ ebey
Bupesw joe(gns je souepusye sjedlpul o} [eRiu) ,

woo yepsjui@epelyeebue :jlep-3 sexe] ‘ojuojuy ues
xed pY esopueg 0pg| Bunop uoN ejabuy ‘1epel| Q\@w
€€51-90.-0lZ :euoyd yoleasay eAljowoINY 3eusju| \
woorjseq@yse.ns eAurue  :jley-3 -
X4 4Svg| Bunop uoN efunuy ‘ysaing
Si1.8-29¢-v16 ‘euoyd
10U ISEDWOODUBAYINSIM  |IBN-T €280 N “dug
061.-02¢-192 xed aAlQ Jeqieyos G| Buiop uoN 118 ‘ueaying
215€-0€6-806 -8uoyd "Ou| ‘UBAINS "L WElIM
wooroedouis-ddu@bybuos  :jlep-3 6116 xom«,n.wuc.uwom e >m=~WAv.M L .M”__
0621-1€29-01-98-110 Xed BuISS8001d Bupop uoN Buipley ‘buog
2818-9€28-01-98-L10 :‘8uoyd WNejoe ] JO BNISU] YoIeesey
woo yeusuIDYIWS 8(eq :IeN-3 SEX8] ‘OluojuY UBS
v109-¥89-0LC xXed pY eiepueqg 0y Bugon eleq ‘Ynwsy’ ‘ Wu _V
$689-G68-ZLy :8uoyd YoJeasey BAIJOWIOINY Yeusju| Dz,
Bio'ums@zeyouese  :jieN-3 01S0-8228. SEBX®] ‘Olucjuy Ueg
1111-089-0L2 xed 0158z 1emeiq Od| Bunop uoN Uy ‘zeyoueg
Svpe-2eS-0LC  ‘8uoyd synifsu| yoieesey jsemyjnog
Woo'|eojWwayduoye@souloar welim  jiep-3 81LZEZ VA ‘puowyory
xed jeous Buudg 00g| BunoA uoN 1M ‘soutoay
€2€5-88/-¥08 :8uoyd |edlwsyd uoyy
woo'|jozugni@ydluoperiejed  len-3 26011 OO ‘BlIBOIM
L106-LvE-ObY Xeq pseasinog puejexe 00v6e| BunoA uoN Jejad ‘yoluopey
vy8l2-LvE-0by ‘8uoyd uogelodiod |ozuqny eyL
woo'jozugnj@uewebuaid-suyo  :leW-3 260¥y OO ‘BPIIOIM
xed pleAe|nog pueiexe] 00v6e|1eyD/Bunop suyD ‘uewebuaid
SZTh-LvE-Oby Buoyd| uopesodio] [ozuqnT ey L
npenwo-ouyuise@dps  :jiepy-3 00ZG1 Elueaiisuusd ‘ybingspid h&v
xed 8NUBAY UUBd 6559 Bupop Noog .mxw -
9€01-99¢-ZLy ‘8uoyd Jejue) Buuoyuop 1seL WiSY -
woo'euep@sowepedded-no]  :jep-3 Ni ‘eukepp vo-
:xe4 Bunop uoN noT ‘sowspeddey
:auoud uoyelodion eueq
woo wh@usuqorifieyd  :lIey-3 SZ62-0VESY IN ‘oenuod
o12-9.9-8¥C Xed ‘@AY UAIsor £28| BunoA uoN Wieyp ‘usng,0
LpEL-epe-8be  ‘8uoyd SIOJOI [Bl1BUBD)
snjejs
oju| |lew3/auoyd ssalppy g swepN Auedwon Bunop awepN +Sleniuj

€102 ‘{39 JaquianoN :ajeq Bunesiy
3517 diysiaquis|y 3diopise] asempiey L-2¢-1 WLSV y



9jo g ebed
Bunssw j0elgns je souepusye ajeoipul o} [eqiu| ,

S

xe4

P P~KSE ~ 842 euoug Mxxw\.nm. U Zapya vErIUT

— \\V\ Nyw \m P
N_Q._“_H)_“M %* A \D \\l \~\—\ .\\-\\“‘ M§
& LNy ard et A ’ e

<2 / >4 g@%ﬁ.ﬂﬁt \_\\Bﬂk._. ”Qmw Ve N \\§NV\\\“\“N G \\\ \: \

hcﬂ.\ﬂt NKN\..\\\Q% :auoyd V2 &P 0R b Lodd 4

2 u\&\\\\kxwwm\vw\\w&u\ new-a|  JLodn Q\N\K\WWM WMNQMWNJ AW hw\§\§ﬁw\vn

woo wb@esz peleyy  :Ie-3 §262-0¥E8Y IN ‘oenuod
0652-2.58-8VC xXed oAy UA|sOr €28 Bunop pejeyy ‘yielz

v126-,1.6-8¥C -8uoyd SIOJOW [eleuss)

wod uoclreyo®@ezel ew-3 208¥6 YO ‘puowiyony
8G.€-¢vC-0LS Xedq Aep uoiasyd 001 Bunop soer ‘uenexez

§6S€-¢v2-01S :8uoyd SJONPOoId UOIABYD

B0 Y d

ud"woo euIydoned@Ays unyobullex  :pep-3 S0UIOIG NSUBS) ‘0900EL NOYSUE]

ejnsu) Q'eN |10 8qnT hoyzue
woo'jozugni@enw  :jiep-3 Z60vY OINO ‘APINOIM
8/82-/VE-0bp  Xed4 pieAe|nog puejexe 00v6z| BUNOA UoN wew ‘Aspswin D\\v\
69SY-LVE-0by  8uUOYd uopesodiog [0zugn YL
snjels
ojuj Jlew3j/euoyd $S9Ippy ¥ sWeN >=NQEOO Dc_uo> aWeN «Stenpiuj

£10Z ‘39 JaquianoN :ejeq Buneayy
1517 diyssequiajy so.opjse| oJempIeH L-/E-1 NLSY g



R Bupeaw joelgns Je souepuaje 8)edipul o) [eny ,

‘lenw-3
xe4
:euoyd

‘en-3
xeq
:suoyd

‘ren-3
Xe4
:euoyd

Nen-3
:xeq
:auoyd

‘te-3
:xed
:euoyd

snieys

oju| rewgpuoyd ssalppy B aweN Auedwo?) Bunop

sweN «Sleni|

€10Z ‘419 JoquianoN :ejeq Bunesiy .
1517 diyssaquisjy 3o.0pjse] alempieH |-2e-1 NLSY



	D02_Letterhead_new
	Meeting Notes 20131106
	11-06-13_L-37-1 TF_Agenda
	Gleason Summary 11-6-13
	October 2013 Zeta Update
	Full page photo
	L-37-1_20131105
	Attendees Nov 2013 L-37-1

		2014-01-03T14:34:39-0500
	crpr@lubrizol.com




