0Oil Seal Compatibility Test (OSCT) Surveillance Panel Meeting Minutes
May 11, 2016

Don Bell

Participants: See attached OSCT Membership List in Appendix

An OSCT Surveillance Panel meeting was called to order by D. Bell at 1:06 pm on 5/11/2016 via
Webex and in person at Automation Alley in Troy, ML

The Panel reviewed the 12 OSCT voting members, and as part of a blanket motion by D. Smith
and 2" by A. Goyal, T. Muransky of Meritor will replace the retired B. McGlone from Meritor
as a voting member. Added to this motion was the replacement of D. Smith by M. Lopez of
Intertek as a new voting member. The motion was unanimously approved with 9 votes.

A motion made by W. Venhoff and 2™ by A. Goyal to approve the past two OSCT Surveillance
Panel meeting minutes posted to the TMC website from 2/10/2016 and 2/24/2016 was also
unanimously approved with 9 votes.

There are multiple baths available at Lz, SWRI, and one at Intertek (no NI testing) with no
known related problems as confirmed by the test lab personnel,

The TMC provided severity and precision information on all three ASTM D5662 seals for the
reference oil testing period for all three labs from 10/1/2015 to 3/31/2016. The combined-
elastomer industry charts show severity for all parameters and all 3 seals to be within limits. The
individual elastomer charts show:
¢ % elongation for FL above target, while PA below target thus causing several precision
alarms
o Shore hardness for FL below target, while PA above target thus causing a few precision
alarms too
o % volume change remained within control limits for all 3 elastomers
NI results for all 3 parameters within control chart limits

The Test Engineering Institute’s elastomer inventory as of 5/10/2016 was reviewed as shown

below:

PA354 Rejected due to repeat qualification runs being out of spec.
PA355 TEI has 31 approved slabs

PA356 TEI has 267, sent to labs for qualification testing

PA357 TEI just received 300 slabs, sending out for qualification testing

® & o ¢

FL399 TEI has 162 slabs
Lab B to repeat requalification testing in 160-1 & 169
Lab G to repeat requalification testing in 160-1
e FL400 TEI has 156 slabs, sent to labs for qualification testing
18 rejected since too thick (1.78-2.03 mm)
Lab C submitted data to TMC 4/27




» FLA401 TEI has 167 slabs. sent to labs 5/9 for qualification testing

NI346 TEI has 38 approved slabs
NI347 TEI has 112 approved slabs
NI348 TEI has 278 slabs, sent to labs for qualification testing (4/21)

NI 349 TEI ordered

TMC has depleted inventory of TMC 168 nitrile reference oil and is not re-blendable. TMC 170
has been identified as a replacement for TMC 168, and TMC has 47 gallons. Labs B and C
conducted NI testing side-by-side with TMC 168 and TMC 170 to compare results. The Panel
reviewed the NI data found in the Appendix of the recent 12 data points for TMC 170 and 138
previous results for TMC 168 for % elongation, % volume change and shore hardness. A motion
was made by W. Venhoff and 2™ by A. Goyal to have the TMC set TMC 170 acceptance limits
knowing that the limits may be adjusted accordingly after 20 and 30 data points are obtained.
The motion passed unanimously with 9 approvals.

TMC 155-1 is a category reference oil that passes all of the SAE J2360 performance tests, but
was never tested in ASTM D5662. As per an 8/12/2015 approved motion, labs B and C
conducted ASTM D5662 testing with TMC 155-1 on all three elastomers and submitted data to
TMC as found in the Appendix. The Panel reviewed the TMC 155-1 graphed data and found
that it does comfortably pass the J2360 seal limits. A motion made by J. Goyal and 2" by B.
Grinfield requires that all 3 labs conduct ASTM D5662 testing on PA and FL with TMC 155-1
every September as reminded by the TMC to ensure D5662 is still well in control. The motion
passed unanimously with 9 approvals.

A TMC information letter 15-1 required that elastomer slab thickness in ASTM D5662 section
8.2.3 be changed from 1.9-2.1 mm to 1.78-2.02 mm to accurately reflect the thickness that the
elastomers were always manufactured to. ASTM D2240 references D5662 for the durometer
hardness test which states in section 6.1 that the test specimen shall be 6.0 mm thickness unless it
is known that the results equivalent to 6.0 mm values are obtained with a thinner specimen.
ASTM D5662 states in section 8.7.2.1 that on a hard horizontal surface, stack 3 rectangular
specimens on top of each other to obtain the 6 mm thickness required by D2240. The concern
raised is that the lower slab thickness of 1.78-2.02 mm will have a greater chance of the 3 slab
thickness being <6 mm. A motion made by W. Venhoff and 2" by B. Grinfield is to revise
D5662 8.7.2.1 to disregard the 6 mm thickness limit required by D2240. The motion passed
unanimously with 9 approvals.

It was noted that the elastomer shelf life is 2 years as per the D5662 procedure.

A motion for adjournment was made by W. Venhoff and 2" by B. Grinfield and approved
unanimously with 9 votes at 1:46 pm on 5/11/2016.

Respectfully Submitted,

Don Bell




Appendix

OSCT Membership
TMC 168 and TMC 170 Graphs
TMC 155-1 Graphs




oo weeDeLEup En-e 1128 IIN Hoseq 6
LETY-8GL-ELE XV QAL yone( | D
L89%-8G/-Cl¢€ -ouoyd S|Xy UedLslly saueyq uyor AN

) . . — 000G-20€8Y IIN 'USLIBAA ‘
- Aue sSN@UOILI0D S U]y -2 peOY Sl L1 ‘3 1L0S9 .
YPCh-28¢-985 Xv4d 0LLSIN/dQ-V.Lay *\W v\
GCCP-28¢-985 -2uoyd NOOVL >E._< SN HOJWIOD) U9y AN
nps nwo-owjuse®@oel lepN-o 00751 Vd ‘ubingspig
Ly0L-G9e-CLy Xv4 SNUBAY UUSd GGG9
Z€01-G9€-2l¥ |uoyd Jejue) Buuojuoly 1se1 le|) gar AN
) —— 9/08% I[N ‘PIeyyINoS
woo reweu@slaqueysy ep-o 006 ‘9IS Py UoaiBIaA] GGGO7
8GGE-G5¢E-8YC X4 | JOoMO] sisjanel]
8€09-85€-8¥C :auoyd Swa)sAg duljeALI(] JeweulT siequieyy pjoteH AN
woojozugni@oluogng pelg ‘rep-e 260% HO ‘SHIPOIM
-Lye-0bY Xvd "PAIG pueade] 00162
GTES-LE-0vY Buoyd uofjesodio) [ozugn a8yl oluogng pelg AN
w09 [esiwayaucye®|ieq-uop len-e 61267 YA ‘pUOWIYOLY w I\V
€¥29-88/-708 Xv4 100118 bundsg 00s uosiadiieyn 2
2££9-88/-708 :suoyd "dio) [eojway) Uoyy lI°eg uod JAN
wooeuauIDBIoLEG AUO lepn-e mewN ¥ ‘OlUojUY UeS
XV4 peoy elopueq $0vS
:auoyd UoJeasay SAIoWoINY Jouslu| elolieg Auo | AN
Woo [Iqowuoxxa@seueq e qoy IeN-8 pLLOE VO ‘Uojuen
XV AL Mled elpedly 11
0£6£-£61-8.9 :auoyd soljjeloadg pue sjueduqnT [IgONUOXXT seueq qoy N
WO eRU@IHHINDOVY AoueN JleN-2 878/ X ‘OlUOJUY UES
Xvd peoy elapueq v0yS
8Z¥6-/v9-012 :auoyd yoJeasay aAlowony Jausu| alnby AsuepN AN
[leIN-® / X4 / euoyd ssalppy B Auedwon slweN m:_wo@%ﬂn%z s[eniu|

vio |

N -
ez’ |\ TOW

:9jed

TANVd IONVTTIFAENS ALITIgILVdINOD TTVdS IO



Wwoo [esiwsyoucye®@a|siay olel| JIepN-8 61252 WA ‘PUOWIYOTY
XV4 Jeang buuds 00g
1195-88/-708 suoyd 'dio) [eolway) UOYY I9|SI9} JleN AN
woo [esjwsysuoye@Aisuiesy g Jrep-e
Xvd N ‘pPIByYINOS
0¥90-05€-877¢ auoyd dioQ [ediwsy) uoyy Asules) |iig AN
woo jjgowucxxe@ebuey 1 Aoled JeiN-2 99080 N ‘0logs|ned )y
€19€-¥2T-958 XV4 "pY podsbul|ig 009
v602-122-958 auoyd Bupsaulbu pue Youessay [IgONUOXXT ebuey Aoiad AN
DIOHMSOPISLULRG e 0L50-8228. XL ‘olucjuy ues 28y
1065-225-01¢ XV 0158z Jemeiq "'O'd J &
259€-225-0LC duoyd SnjiIsu| yolessay }semyinog PIRLULID) ED09(SY N
(AT R -
wooyseq@elob unly Ten-e \%%o%&w mvﬁ)\xwﬁwﬁ%;@! % \.\é .
£802-G8/-¥16 ‘euoyd o t 4Svd leAog unbiy A z,&
o 10zLan @4l NS 2607 HO ‘alIpioip
A4 Xv4 "PAIG pUBISde] 00V62
0ELZ-LYE-0vY :auoyd uoielodiod jozugn 8y | Bunjoso ueug AN
Cc{ﬂ,ﬁagm@)./.u- u,.cx,oviui_...,ys?s.p . i 000S-.6€8% IN .Cmtm>>
= . . o Peoy SllNl L 3 1059
vyey-c8c-98g Xvd 0Ll SN 0L2/da-V.1ad
| 22¥-782-985 ‘auoyd DIAUVYL/INODIAY Awly SN Yolulom( 1ebpug AN
W09 [EeD]WSYSUOLED UBAOUOP DL Ten-e 61257 Y/ ‘PUOWIYOTY
XV4d 100u1s bunds 00g
/605-88/-708 ‘auoyd "dio) [edlwey) Uoyy ueAouo(g ol AN
woo'jozugn|@ebuljspuuop aouip Jlepn-o Z60%Y HO “SUIPOIM
~Lye-Obp XV4 "PAIG puB|SNeT 00762
6859-/¥C-0vY auoyd uonelodiod jozugn 8yl Jabulepuuo(q souIA AN
[IeN-® / X4 / suoud ssalppy ¥ Auedwo) slwepN mc_%m%ﬂu%z s|eiju|

vioc

-9}eq TANVd IONVTIIHAENS ALITIFILVdINOD 11V3S 110



Woo Mausjui@ yiws eeq rep-e 9529/ X1 ‘OlUOIUY UES
Xv4d peoy elepueqg #0¥S
7G89-GG8-Cl ¥y duoyd YOJESSDY SAJOWOINY HOLS1U| YIS sjeq
npsnuwo-awLsE@dps Jlepn-e 90751 Yd ‘Ubingsnid
L¥0L-99¢e-Cl¥y Xvd SNUBAY UUS4 GGGO
€€01L-G9¢-Cl¥ auoyd Jejua) Buliojuo 1sel IN1SY 9)led JJOOS
wod o)lew@Asueinw-Aol | lep-e v808t IIN ‘Aol |
2099-GEv-8¥C Xv4d Py 91dejn 1SOM SELT I
607 L-SEP-812 :auoyd JOJLIBN Asueiniy Aol | A\ ETERT
wooozugni@mewdnw-Auuoy ‘len-e 26077 HO “©RIPOIM
Xvd ‘PAG pUE[SXET] 00Y6¢C §
LL08-L¥E-0pY -ouoyd |ozlign mewnpy Auuoy AN
wod uojes@Jleysowwiruuop Tiepn-e cc06+ IN ‘Bingssles Q
6£09-9V/-692 Xv4d anuaAy uebiyoly '3 00LEL /\;
6£0S-27S-692 :auoyd uoneiodion uoye] I2ysoJ\ euuo( A
EoochmE@mmo_@oE.mo:._m_ /\”_\_m\_zwm\ wméﬁr
2099-GE¥-8¥C XvAd o|de\ 1soM GELZ MMML\\MG IR
6C66-GEV-81YC -ouoyd OB B AN
woojozugn®@Aemsuo] suyg ”_:.ms_-m 260tF HO ‘SHIPOIM
Xvd ‘PAIG puUESXET 00%6¢
LS 1¥e-0vp ‘auoyd [0ZLgnT] AemsuoT suyg AN
Wo9'10U-18}@)10J0uE|p TeN-o 6728/ X ‘OlUCIUY UES Q
Xv4 Ujed uolewld gL /gl \4 _
suoyd anyysu| buussuibug 1se] j0]0UET UB( AN
woosu-R1@IubIuD 1eN-o 6428/ X1 ‘OlUCIUY UeS Q
82C0-1.8-0LC Xvd yied uodlewin g1/z1L A
8561-069-01C suoyq aymsu| bulissuibug ysa | 1ybiuy uojhe|n A
[leN-e / X / duoyd ssalppy % Auedwio) owe | HeREON =AN | sjepnu]

vioeg

TaANVd JONVTIIEAANS ALITIAILVdINOD 1V3S 110



2y - . )7y o YTy - Dy v A [/ 7
59 a8 hog . [ )= 2y~~id Wl w
woo wh@»jielz pajeyd] len-e
XV
v126-116-87¢ |auoyd SIOJO|N |BlBUSG) JIBIZ psjey AN
enN-2 ‘
20876 VO PUOWIYIY
XV Aepp uoinsyd 001 = ¥ 2
:suoyd uolasyg —LBlRNeZ 3oep AN
Bio [HASD USpIEAA BOOSgSY lep-e 0150-8228/ X1 ‘OlUOJUY UBS
X4 01G8¢ Jemelqd ‘O'd \54\
99¢9-22¢5-01¢2 :suoyd SIN{Isu| Yolessay jsemyjnosg USpIep B009(0RY AN
WO [0ZUgN|@LOYUSA SOAA “__.ms_-m 260%7 HO “©HIPOIM i/
XV ‘PAIG pue@XEeT 00Y6¢
:suoyd |ozugn HOYUBA SSAA A
W02 PO pano “_:.ms_-m 0SL8Y [ ‘BIUOAI
Xv4 peoy yinowAld 0055
G6¥6-508-€l€ -Suoyd pio PaA UBlUIYD AN
oo oZignAspeln Maunen ”__.ms_-m 2607 HO “SLIPOIM ,Q T ;
-Xvd ‘PAIG pueSXeT] 00¥6¢C LV
685V-LyE-Ob :auoyd |0zugnT Aspswin e AN
woo yeusjui®@Jepel) ejobuy TepN-e ge78) X1 ‘OlUCJUY UES \4\\5
Xv4 peoy eiepueqg #0¥S :
£€61-904-01¢ uoyd UOJEDSDY SAIJOUWOINY MalUdju| Jopel] e[pbuy AN
[leN-2 / X4 / duoyd ssalppy ¥ Auedwo) aweN mc_%,_mwﬂu\/>z s[elju]

Vioy

TANVd SONVTIEAANS ALITIAILVdINOD VS IO




PELA %

-30 7

-60

-70 7

OSCT Reference 0il 170

Test Target Data Set and Shewart Severity Limits

PELA

w
%
-80
] »
i 12 N
-89.84 -80.27 Min
-59.20 -65.23 Max
-74.52 -72.75 Mean
6.965 3.416 Std
| | |
c OIL OIL
168 170

152339 MMAY 2D LGB



PVCA %

OSCT Reference 0il 170

Test Target Data Set and Shewart Severity Limits

PVCA

i i
L |
[ ]
[ 3 12 N
-1.915 1.286 Min
4.567 3.264 Max
1.326 2.275 Mean
1.473 0.449 Std
| | | |
B C OIL OIL
168 170

152339 MMAY 2D LGB



SAHA points

OSCT Reference 0il 170

Test Target Data Set and Shewart Severity Limits

SAHA

B 7
7 -
6"
5 -
4 -
3 - .
2 .
1 - .
0
-1
-2 138 12 N
-1.158 0.017 Min
7.158 2.983 Max
3.000 1.500 Mean
1.890 0.674 Std
| | |
C oIL oIL
168 170

152339 MMAY 2D LGB



PELA %

OSCT Reference 0Qil 155-1
FLUOROELASTOMER Results
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POLYACRYLATE Results
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