Oil Seal Compatibility and Testing Meeting Minutes

SAE/PRI Warrendale, PA

2/9/2011
Attendees:
G. Greene (Lz) J. Gropp (Lz) B. Koehler (SWRI)
D. Smith (Intertek) D. Bell (Afton) J. D’harte (American Axle)
S. Parke (TMC) T. Marougy (Eaton) R. Graziano (Lz)
K. Zreik (GM) P. Kanga (XOM) S. Elliott (XOM)
J. Clark (TMC) B. Grinfield (SWRI) J. Keiter (Lz, phone)
J. Mattern (Lz, phone) W. Venhoff (Lz)

ASTM D5662 Qil Seal Compatibility Testing (OSCT), D. Bell:

A motion was unanimously approved (7 approvals) that was made by J. Gropp and 2" by B. Grinfield to
approve the previous OSCT Surveillance Panel meeting minutes from 11/3/2010 that is available on the
TMC website.

There are multiple baths available at both Lz and SWRI with no known related “stand” bath problems.
In October 2010 there were three D5662 warning alarms that have since been corrected and was
attributed to one elastomer being assigned the incorrect CMIR. TMC plans to initiate lab visits over the
next month to confirm that both labs are following the D5662 procedures.

Both test labs have a sufficient quantity of elastomer batches for D5662 testing. The qualification data
from both test labs of Polyacrylate PA343 consisting of 300 slabs was reviewed (attached). A motion
was unanimously approved (7 approved) that was made by J. Gropp and 2" by B. Grinfield to require lab
C to re-run the qualification data since the %elongation parameter for only lab C was the only out-of-
specification parameter. The qualification data from both test labs of Fluoroelastomer FL381 consisting
of 200 slabs was also reviewed (attached). A motion was also unanimously approved (7 approved) that
was made by J. Gropp and 2" by B. Grinfield to require lab C to re-run the qualification data since the
%volume parameter for only lab C was the only out-of-specification parameter. Lab C has ordered
more PA343 and FL381 to complete the repeat qualification testing, so the chairman will hold a
teleconference with the Panel when data is ready for review. TE! has been instructed to order new lots
of polyacrylate and fluoroelastomer. Nitrile batch NI337 qualification data is currently being generated
by both test labs.

For supply security, we would like to obtain an alternate supplier for elastomers. The Chairman sent out
an industry inquiry to determine potential seal suppliers of their interest in supplying D5662 test slabs.
Thus far, we have only received an interest from BRUSS (Germany) and Parker Hannifin (USA). The
Panel expressed no interest in pursuing Bruss as a potential supplier since they would potentially have a
very long lead time from Germany and the seals were very expensive: PA 203% more, FL 550% more, NI




81% more relative to TEl's pricing. The Chairman will continue to get feedback from Parker Hannifin,
Federal Mogul and SKF regarding their interest in participating. The Panel also suggested that OH
Technologies and Akron Rubber be consulted, so the Chairman will follow-up with them.

The current supplier of TMC reference oil 161-1 can no longer supply this oil due to component
unavailability, and the TMC inventory is almost depleted. In May 2010, the Panel approved the use of
an alternate J2360 qualified reference oil from the same supplier and will refer to it as TMC-169. TMC
now has 5 drums of TMC 169 and has sent some to both labs to initiate side-by-side testing to gather
seal data until the TCM 161 is depleted and then new acceptance bands can be established. TMC
showed 6 sets of data generated with TMC 169. TMC will alert the Panel when ~10 sets of data is
collected and establish tentative acceptance hands.

Motion to adjourn was made by J. Gropp and 2nd by T. Marougy was unanimously approved at 1:44 pm
2/9/2011.
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V = Voting

Initials | v = Non-voting | N@me Company & Address Phone / FAX / e-Mail
a Vv Don Bell Afton Chemical Corp. Phone: 804-788-6332
“&750 Chairperson 500 Spring Street FAX: 804-788-6243
Richmond, VA 23219 e-Mail: don.bell@aftonchemical.com
NV Ed Akucewich The Lubrizol Corporation Phone: 440-347-2415
29400 Lakeland Bivd. FAX: 440-347-4713
Wickliffe, OH 44092 e-Mail: Edward.akucewich@Ilubrizol.com
NV Zack Bishop TEI Phone:
e-Mail: zrbi@sbcglobal.net
NV Tom Bryson Volvo Powertrain N.A. Phone: 301-790-5454
Powertrain Division FAX:
13302 Pennsylvania Ave. Mail Th b ,
Hagerstown, MD 21742-2675 s-Matk omas.bryson@volvo.com
\% Allen Comfort US Army TACOM Phone: 586-282-4225
RDTA-DP/MS110 FAX: 586-282-4244
| Ssgrleli‘, :V?l 'XlélgOI;?ggO 0 e-Mail: Allen.s.comfort@us.army.mil
dnl ) \Y John D’harte American Axle Phone: 313-758-4687
‘ @ ! 1 Dauch Drive FAX: 313-758-4237
, Detroit, MI 48211 e-Mait: dhartej@aam.com
NV Bridget Dwornick US Army RDECOM/TARDEC Phone: 586-282-4221
RDTA-DP/210 MS 110 FAX: 586-282-4244
\6/\?;16%1 ,1I\1/I IM2§3%C7J?5dO 00 e-Mail: Bridget.dwornick@us.army.mil
} . NV Stephen Eliot ExxonMobil Phone: 703-669-9916
/G)@ Z 18486 Lanier Island Square FAX: 703-669-9917
' Leesburg, VA 20176 e-Mail: Stephen.w.eliot@exxonmobil.com
NV ~ErankEarber— Test Monitoring Center Phone: 412-365-1036- 1232
yp(ﬁ, j&ig"’p C_ Ve ¥—| 6555 Penn Avenue FAX: ‘41%365'1 047
) A
Pittsburgh, PA 15206 e-Mail: itmf@astmtmc.cmu.edu
K?; \/ Khhaled zreK lLoeneral Meolofs U T T T-s A1 H

Khaled .zl €@ am.

Com
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V = Voting

Richmond, VA 23218-2158

Initials | \y - nonvoting | N@MeE Company & Address Phone / FAX / e-Mail
NV Hong Gao ConocoPhillips Phone: 580-767-2126
1000 S. Pine Street FAX: 580-767-4534
Ponca City, OK 74602 e-Mail: Hong.gao@concophillips.com
NV Andrew Gelder Afton Chemical Corp. Phone: 44-1344-35-6524
London Rd. FAX:
Bra_cknel! , Berkshire RG12 2UW e-Mail: Andrew.gelder@aftonchemical.com
United Kingdom
NV Rick Graziano The Lubrizol Corporation Phone: 440-347-2057 €
29400 Lakeland Bivd. FAX: 440-347-588% 287 %
Wickliffe, OH 44092 e-Mail: rpg@lubrizol.com
NV G. Greene Lubrizol Phone: 440-347-2394
29400 Lakeland Bivd. FAX:
Wickliffe, OH 44092 e-Mail: ggre@lubrizol.com
\Y Rebecca Grinfield Southwest Research Institute Phone: 210-522-3652
3 @ P.O. Drawer 28510 FAX: 210-522-5907
’ San Antonio, TX 78228-0510 o-Mail: ——
Shone : sornfiends
' Y Jerry Gropp The Lubrizol Corporation Phone: 440-347-1223
%/ 29400 Lakeland Bivd. FAX: 440-347-5337
% Wickliffe, OH 44092 o-Mail: e
\Y] ike Haire Chevron Global Lubricants Phone: 510-242-2740
100 Chevron Way, rm 71-7302 FAX: 510-242-3758
Richmond, CA 94802 e-Mail: mhaire@chevron.com
NV Larry Hamilton Lubrizol Phone: 440-347-2326
29400 Lakeland Bivd. FAX:
Wickliffe, OH 44092 e-Mail: Larry.hamilton@!ubrizol.com
NV Sam Higuchi Afton Chemical Corp. Phone: 804-788-5375
500 Spring Street (23219) FAX: 804-788-6358
P.O. Box 2158 e-Mail: Samuel. higuchi@aftonchemical.com
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Initials | < eovcing | Name Company & Address Phone / FAX / e-Mail
NV Matt Jackson Southwest Research Institute Phone: 210-522-6981
P.O. Drawer 28510 FAX: 210-684-7523
San Antonio, TX 78228-0510 e-Mail: Matt. jackson@swri.org
NV Bill Kearney Afton Chemical Corp Phone: 248-350-0640
Southfield, Ml FAX:
e-Mail: Bill. kearney@aftonchemical.com
) NV Jennifer Keiter The Lubrizol Corporation Phone: 440-347-8034
j‘f/ 29400 Lakeland Bivd. FAX: 440-347-8003
p\.ov}/ Wickliffe, OH 44092 e-Mail: Jennifer. keiter@Iubrizol.com
' NV Brian Koehler Southwest Research Institute Phone: 210-522-3588
P.O. Drawer 28510 FAX: 210-684-7523
San Antonio, TX 78228-0510 o-Mail e Fasn e
NV Peter Kamp Lubrizol Corp. Phone: 440-347-4422
29400 Lakeland Bivd. FAX: 440-347-2878
Wickliffe, OH 44092 e-Mail: pvk@lubrizol.com
NV Percy Kanga ExxonMobil Phone: 856-224-2094
@/M 600 Billingsport Rd. FAX: 856-224-3613
Q | Paulsboro, NJ 08066 e-Mail: Percy.r.kanga@exxonmobil.com
Vv Clayton Knight Test Engineering Institute Phone: 210-690-1958
12718 Cimarron Path FAX: 210-877-0228
San Antonio, TX 78249 e-Mail: cknight@tei-net.com
NV Cory Koglin Afton Chemical Corp. Phone: 804-788-5305
500 Spring Street (23219) FAX: 804-788-6358
P.O. Box 2158 - : -
-Mail: kogl ftonch l.
Richmond, VA 23218-2158 e-Mail cory.koglin@aftonchemical.com
NV Don Lind Test Monitoring Center Phone: 412-365-1034
6555 Penn Avenue FAX: 412-365-1047
Pittsburgh, PA 15206 e-Mail: dmi@astmtmc.cmu.edu
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Initials | - neaang | Name Company & Address Phone / FAX / e-Mail
NV WenTong Lu Research Institute of Petroleum Phone: 011-86-10-8236-8743
Processing FAX: 011-86-10-6231-1290
:;lg 18805((‘3?1?13; Road e-Mail: Luwt.shky@sinopec.com
Beijing 100083
P.R. China
\ Thelma Marougy Eaton Corporation Phone: 248-226-6985
)@(%: 26201 Northwestern Highway FAX: 248-226-1739
“ ‘gg Southfield, MI 48037 e-Mail; thelmaemarougy@eaton.com
H
§g\ NV John Mattern The Lubrizol Corporation Phone: 440-347-8034
v b 29400 Lakeland Bivd. FAX: 440-347-8003
< M Wickliffe, OH 44092 o Mail T
N Y Bruce McGlone Arvin Meritor Phone: 248-435-9929
2135 West Maple FAX: 248-435-6602
Troy, Ml 48084 e-Mail: Bruce.McGlone@arvinmeritor.com
NV Donna Mosher Eaton Corporation Phone: 269-342-3039
13100 E. Michigan Avenue FAX: 269-746-6039
Galesburg, Ml 49053 e-Mail: donnammosher@eaton.com
NV Troy Muransky Arvin Meritor Phone: 248-435-1409
2135 West Maple Rd. FAX: 248-435-6602
Troy, M 48084 e-Mail: Troy.muransky@arvinmeritor.com
Y Scott Parke ASTM Test Monitoring Center Phone: 412-365-1033
/‘/ 6555 Penn Avenue FAX: 412-365-1047
/?b Pittsburgh, PA 15206 e-Mail: sdp@astmtmc.cmu.edu
NV Chris Prengaman Lubrizol Phone: 440-347-4225
29400 Lakeland Blvd. FAX:
Wickliffe, OH 44002 e-Mail: CRPR@Lubrizol.com
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V = Voting

Initials | vy = Nonvoting | N@Me Company & Address Phone / FAX / e-Mail
\Y Dale Smith " | Phone: 412-855-6854
?‘Ax 4128265444
" e T | e Ml Dale.smith@intertek.com
NV HaiQing Song Research Institute of Petroleum ~ Phone: 011-86-10-8236-8182
Processing FAX: 011-86-10-6231-1290
No 18 XueYuan Road o e
PO Box 914-19 e-Mail: songhq@ripp-sinopec.com
Beijing 100083
P.R. China
NV Bill Sullivan Independent Phone: 908-930-3512
5 Scheber Drive FAX: 267-220-7750
Brick, NJ 08723 e-Mail: wisullivan@comcast.net
NV E. A. Hap Thompson | Global PPL Stds. Association Phone: 904-287-9596
404 Twin Oaks Lane FAX: 904-287-9596
St. Johns, FL 32259 e-Mail: hapjthom@aol.com
NV Chintan Ved Ford Phone: 313-805-9495
35500 Plymouth Road FAX:
Livonia, Ml 48150 e-Mail: cved@ford.com
NV Wes Venhoff Lubrizol Phone: 440-347-4879
\»M 29400 Lakeland Blivd. FAX:
Wickliffe, OH 44092 e-Mail: wve@Iubrizol.com
NV Luis A. Villahermosa | U.S. Army TARADEC Phone: 586-282-4207
AMSRD-TAR-D/210 MS110 FAX: 586-282-4244
Ssgrlei., :\/?I “fllIS%QR'?—aS%OO e-Mail: Luis.a.villahermosa@us.army.mil
NV JingChun Xie Lanzhou Lube Oil R&D Institute Phone: 011-86-931-793-3713
Np. 369 Yl_JMen Streat FAX: 011-86-139-9319-2560
i(;?l;h[gﬁt;lgBOSO e-Mail: xjc@luberdi.com.cn
GanSu Province
P.R. China




Percent Elongation

OSCT (PA)
Reference Oil 160—1 (Mean = 23.04)
Percent Elongation Results VS Shewhart Severity Limits
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Percent Volume

OSCT (PA)
Reference Oil 160—1 (Mean =

Percent Volume Results VS Shewhart Severity Limits
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Shore Hardness

OSCT (PA)
Reference Oil 160—1 (Mean = -1.8)
Shore Hardness Results VS Shewhart Severity Limits
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Percent Elongation

OSCT (PA)
Reference Oil 161—1 (Mean = 68.88)
Percent Elongation Results VS Shewhart Severity Limits
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Percent Volume

OSCT (PA)
Reference Oil 161—1 (Mean = 19.624)
Percent Volume Results VS Shewhart Severity Limits
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Shore Hardness

OSCT (PA)
Reference Oil 161—-1 (Mean = -—24.9)
Shore Hardness Results VS Shewhart Severity Limits

—-15
0]
—20- *
* O * * *
s - * s
s s 7l
—25-fR — T T T T~ O-—=-77= T DT T T T 8-~ "77" ¥ OIS w7 [0 A i = I O~~~ ~~77
0 ' = o '
0 N x 0 0 0 0
0 * 0 0
0 x O
—30- 0]
—351 I I T T 1 [ I T [ T
PA334 PA335 PA336 PA337 PA338 PA339 PA340 PA341 PA342 PA343
LTMSLAB * kB O0O0OC ¢



Percent Elongation

OSCT (FL)
Reference Oil 160—1 (Mean = -—47.65)
Percent Elongation Results VS Shewhart Severity Limits
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Percent Volume

OSCT (FL)
Reference Oil 160—1 (Mean = 2.053)
Percent Volume Resulis VS Shewhart Severity Limits

3.00
2.50;
! ]
]
O N ]
O O O
2.00-—A*——77777_~______[] 7777777 EE TR O (]
7 [ * U
O * * * *
| * nE % % *
| * * * * *
150 * * ok *
] sk *
* *
1.00° v 1 | 1 | [ x | 1 T
FL372 FL373 FL374 FL375 FL376 FL377 FL378 FL379 FL380 FL381

LIMSLAB  *xx B [IJLI¢C



Shore Hardness

OSCT (FL)
Reference Oil 160—1 (Mean = 1.6)
Shore Hardness Results VS Shewhart Severity Limits
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Percent Elongation

Percent Elongation Results VS Shewhart Severity Limits

OSCT (FL)
Reference Oil 161—1 (Mean =

—34.57)
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Percent Volume

OSCT (FL)
Reference Oil 161—1 (Mean = 6.199)
Percent Volume Results VS Shewhart Severity Limits
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OSCT (FL)
Reference Oil 161-1 (Mean = 1.6)
Shore Hardness Results VS Shewhart Severity Limits

Shore Hardness
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