LDEOC/EOEC SURVEILLANCE PANEL

A LDEOC/EOEC conference call was held on 1-18-23, at 9 am Central Standard Time. The following
esteemed members were on the call:

Mike Birke — SwRI

Vince Donndelinger - Lubrizol
Robert Stockwell — Oronite
Laura Birnbaumer - Oronite
Becky Grinfield — SwRI

Mike Lopez - Intertek
Kimberly Gutierrez - Intertek
Olivia Schmitz - SwRI

Dennis Gaal — ExxonMobil
Jason Bowden — OHT

Charles Nystrom — SwRI
Maggie Smerdon — Savant
Julie Suhadolnik - Lubrizol
John Loop — TMC

Gefei Wu — Valvoline

Conika Own-Robinson — Savant

The purpose of the call was to discuss updating the standard deviations used in the calculation of the fixed
and variable limits using the data obtained from the new SL107 reference oil (presentation attached).
Currently TMC has approximately 300 points which can be used. John Loop estimates these data can be
calculated in two weeks. Robert Stockwell proposed using all data acquired up to Dec 31 2022, and
then updating the numbers annually on February 1*. The future deviations will be based on a 2-year
rolling average. Laura Birnbaumer will provide Mike Birke with the new equations (presentation
attached) used to calculate the adjusted limits. Another LDEOC/EQEC teleconference will be scheduled
to look at the new standard deviations and how they compare to the old ones. Additionally, the report
forms will be updated to remove any reference to TMC-1006. Robert Stockwell made a motion that TMC
will no longer assign TMC-1006. The motion was unanimously approved. John Loop will initiate the
process to change the report forms, however, it is unclear how long it will take. Mike Birke and John
Loop will begin working on some housekeeping updates on D7216 to reflect these changes. The topic
of establishing a volume change correction factor for ACM-1 batch 26 was discussed. At the last
meeting, Vince Donndelinger suggested using an average ICF based on the mean of the previous 6
batches. Robert Stockwell noted batches 20 and 22 were inconsistent with the other 4 batches and that
batch 26 should be screened just like the previous batches. Vince Donndelinger made a motion to accept
-2.52% for batch 26 and all future ACM-1 batches. Dennis Gaal and Jason Bowden abstained, Robert
Stockwell voted negative, and all others voted affirmative. The motion did not carry. The participating
labs will be instructed to screen batch 26 in the same manner as the previous batches. Jason Bowden has
been informed there is a strong possibility SAE J2643 will revert to the original ACM-1 curing schedule,
and if implemented, should bring back the numbers to the original values. When the new “old”
formulation is official, the participating labs will be running round robins to confirm. There was no new
business, and the meeting adjourned at 9:45 am.
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AGENDA

1} Update/replace the standard deviations used in the

EOEC fixed and adjusted limit calculations with the
SL107 data acquired to date.
2) Determine frequency of updating standard deviations,
3) Updating the report forms to reflect new reference oil,
4) Discuss using an average CF for ACM-1 instead of .

screening each batch,



Background

ASTM D 4485 ANNEX A4

Procedure for Deriving Adjusted Specification Limits for Elastomer
Compatibility
Method to account for the inherent test variability in the efastomer compatibility
method which anses in part because batch-to-batch, sheet-to-sheet and within—
sheet vanations in the properties of the reference elastomers can be sufficiently
large that they complicate making a decision as to whether or not a candidate oil
has passed the elastomer compatibility requirements.

TABLE A4.1 Unadjusted Specification Limits for the Elastomer Test Method as Part of the CI-d Engine OIl Category

e Haess Tenshs Srargh Ebvgakon a Bk
Crane Charge, Pos Change, UPa Changs, &

D4485

145,49
(+TMC 08, %
%%

145,

#.5

(%9
[+1.4

(5, TV 1006)

(+10. -TUC 1006
(+10 &)
(+18.15)
(+10, TMC 1006

(+10, -TNC 1005}
(+20, 3%
(#1038
(+10,-TNC 1

‘0

AL PROCEDURE YOR DERIVING ADJUSTED STRCIFICATION LIMITS YOR ELASTOMER COMPATIRILITY

A5 Backgreand

AS LT This asnex doscribes 2 statistical msethod 1o accoust
foe the wherees o3l vanabiin @ the dasomer cospatibdity
ot method. The mood 50 take acooam of e inborent tost
sarabubey artses in part bovawse duach so duach, shoct -t sheet
and witha-sheet vaniations in $he propettios of the refornce
elassomens (the four clavtomens latod for the CH4 categony =
Titde 1) cam be sutficierndy barge that they comphiate making
a decision ax 1o whethor of 8ot o candalate o has pased the
clavsomer carpatibility roqurcments

ASL2 Applyseg this susstcal method 0 the usadjustied
speciication [mits notod in Tables 2-6 prodoces the adjusted
pociicancn kmits, Passing candidato-oil roviln shall lic
withen the range defined by the afjusied specdication limits.

A5,1.3 The sasistical method foe determining e adjused
ecificaticn kanits ases updaned infoemation abowt the mdusry
et vanabdlity relovant o the sme frame i which e
candidate il is seatod The TMC provides the updacd infoe-
mation hasod oa test rocslts obtained by difforent tost laboea
wores with differee hasches of reference clastomen on the
same TMC 1008 reference ol
AS2 Unadjested Specification Limits

AS.21 The unadmsted specificamon lmits are shown for the
O34 catcgory an Table 1. (Thove e repeoduced  Tablc AST
for comparivon parposes ) The teat mothod involves sivioes
criteria. Those criteria aro the umadiusted specified bimits for
e foer clasiomer types (nanle, silicoos, polyscrylate and
faomclatomer), with chasges in four propertsos (volume,
Rardness, tensile strongth and choagation @t hroak )

AS3 Adjusted Specification Limies

A3 The adpested spocification hmits are calculsied by
adsting e memerscal imits i Tables 2-6 {reforred % as fized
Jiwizs), and the TMC 1006 limit in Tables 2.6 (refeerod (0 as &
variuble lmn. The refercnce ol TMC 1006 & nss i paeallcl
with S candidate oil 34 a control for cach experiment

AS52 The afjusted specificason lamits are determined &
B nadjeind specification limits plos Gin sbwclule torma) s
amoust o accownt for tot variahday

oo ASTV 41 b s T T 20 30060 MY 0

ASA Inherent Test Variahility

ASA1 Table AS2 shows cxamples of the standand dovia-
tion essmates of the four reforence elasomens and the fosr
performence parassctcrs, s feponcd by the TMC, The sussdard
deviation catimaies, applicable s the time 3 tow ol is
evalsated, wo obtsined from the TMC website (g
fip.astmeme. covs. odulrefdmadens hclassomer_pcd/PC.9
Elasomer_1006.x14).

ASS Adjumted Specification Limits—Calculations

ASS.1 Calesdanion of Fixed Limax.

ASS5.1.1 Caleudane the standand coror of the testodl mesn by
dividing the appropeisie e stumbind deition cstimase by
the square ot of the number of chacrvations in the sample.
Tho member of ohservations in dhe sample. = the sbsence of
outces, 18 Mx

ASS5.1.2 Mulsply the sandard covor of the toxt-oil mean by
20,

ASS LI A or subaract Bhe resslting surmber 8o of from the
ropoctne wpper o lower madjuted specifcaticn it o
oben e fired adjasted specification limnts).

ASS.2 Caloslatiow of Variahle Limits

ASS2E Caloulane tho standard eeor of the soss-osl mean by
drviding the appropeiate wathin- b stambond deviatieon cxlimate
by the square oot of the mamber of chwervaticns in the sampls.
The mumber of obsorvations in he sample, = the absence of
outdicrs, 14 sin

ASS22 Mulsply the standand covor of the test-oil mean by
28

ASS523 Add or subtract the resulting sumbes 1o o from the
mean resalt vhesmcd with TMC 1006 (rus i paralicl with the
test odl) o obtain cther the spper o lower varsable adpsted
spocification limit

ASSY Table AST shows s cuangle of Se caloulaied
adjetad specification lmits

A5 Comparison of Unadjusted snd Adjusted Specifics-
ton Limits
ASA 1 Table AS | reproduces the unadusted specificancn

limits for comparson with the sbove adjetad specification
limite



Background (continued)

Adjusted Specification Limit Standard Deviations
Effective: March 1, 2008
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Background (continued)

Initial Adjustments were based upon data from TMC 1006
Reference Oil

Between 898 and 1768 observations were analyzed for the various
elalst?mer; parameter combinations to establish STD for the adjustment
calculations

Reference Oil 1006 i5 no longer available from TMC

amples remaining
arlabs <10

Elastomer Testing now uses Reference Oil SL107

ASTM D 4485 Chair has requested that the Adjusted Limits for
EOEC be reviewed. D7216 Elastomers Chair has agreed to hold a
meeting in Q1 2023 to address this issue.

TMC will provide support through an analysis of SL107 Reference
Oil test runs.
Data on SL107 EOEC Elastomer Reference Oil runs up through SDEC2022
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ACM-1 CORRECTION FACTORS

TABLE A2.2 Industry Correctlon Factor—LIght Duty Polyacrylate

Elastomer (ACM1)
Elastomer Batch Volume Correction Factor
Batches prior to 19 0.00
ACM1-19 -2.65
ACM1-20 -3.14
ACM1-21 -253
ACM1-22 -1.65
ACM1-23 -2.72
ACM1-24 ~2.43
ACM1-25 -2.55

10-13-21 minutes Vince Donndelinger proposed an average ICF of -
2.52% for all future batches.



