Sequence 111 Surveillance Panel
Teleconference Meeting Minutes
Tuesday July 24, 2018
10:00 — 12:00 EST

As the host, | have not in the past and will not in the future record any ASTM meeting and there are no “authorized persons’ that may record an ASTM
meeting. As a reminder to everyone the recording of ASTM meetings is prohibited.
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Approval of minutes

2.1) Minutes from 6/12/2018 Meeting — approved as issued.

I111H Action ltems

3.1) Action item from last meeting: Update on draft wording for 12.11.2 to better define downtime from
On Test Conditions (or group discussion). — Salveson

Draft language is still being developed and will be sent out to the panel in near future.

3.2) Information letter to define 70-hour interpolation for HD tests. Note that ASTM will be balloting
the correlation for 111H to I11F for CH-4, Cl-4 and CJ-4. — Grundza

Shawn Whitacre, HDEOCP chair asked if the panel would approve an information letter with the
interpolation and report forms before the ASTM ballot closes (ASTM ballot has not opened yet):

3.3) Forms discussion. Do we just add a place to report 60-h and 70-h results in the current test report
forms? | think that a separate set of forms for each shorter test might be useful. Do we allow a I11H test
to terminate at 60-h (or 70-h) if only the 60-h (or 70-h) PVIS is needed? How do we specify this? —
Stockwell

3.4) How do we severity adjust 60-h and 70-h results based on 90-h calibration data? Jo gave an idea
(see attachments). Does the I11H panel agree to ask the stats group to work on this (after the BOI/VGRA

work is complete?) - Stockwell [ vor | [ ror |
i118-00X_iiih-draft.pdf IIH IIF Analsysis
v8.pdf

IIIH Action Items 3.2 through 3.4 (shown above) were discussed together by the panel. Following
discussion, it was decided that the best path forward would be to develop a 70-hour stand-alone version
of the IlIH test (following the IIIFHD set up as a model). Any actions were tabled until a future meeting
when it is anticipated that 70-hour data would be available.



4.0)

5.0)

New Business IE:

. . MH-LTMS-Data-Revi
4.1) I11H Data Review — T. Dvorak, Afton Chemical 072 4133.; dfev'e

Todd Dvorak presented. Concern exists over reference oil 434-3 severity levels for PVIS. The
supply of 434-2 is almost exhausted and 434-3 use has been suspended for reference assignment. The
panel directed the TMC to suspend assignment of 434-2. For options going forward, the panel asked the
TMC to investigate the feasibility of obtaining another re-blend (aka 434-4) and will also ask the stats
group for possible ways to introduce 434-3 while handling the severity difference (eg: new targets,
corrections, etc). These will be discussed in a future meeting

4.2) Hardware Update — J. Bowden, OHT

OHT is proceeding with gapping BC6 rings. There is approximately 6 months’ worth of BC5 rings
in inventory.

Next Meeting

Tentatively set for August 21, 2018.
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Name/Address Phone/Fax/Email
Jorge Agudelo jorge.agudelo@bp.com Voting Member Present__
~ EdAltman ed.altman@aftonchemical.com Voting Member Present_\L~_
1V~ JeffBetz jeff.betz@fcagroup.com Voting Member Present_{—
Vv~ Jason Bowden jhbowden@ohtech.com Voting Member Present__z
v~ lan ElliottW lanElliott@chevron.com Voting Member Present_"{_
|/ Richard Grundza reg@astmtme.cmu.edu Voting Member Present___‘{_
Yy~ Jeff Hsu, PE j.hsu@shell.com Voting Member Present__*_
V' Teri Kowalski teri.kowalski@toyota.com Voting Member Present_
v~  Dan Lanctot dlanctot@tei-net.com Voting Member Present_
v~ Patrick Lang lang@swri.or! Voting Member Present L
v/  Dave Passmore dpassmore@imtsind.com Voting Member Present_‘/_
Yy Michael Raney michael.p.raney@gm.com Voting Member Present__L{_
v~ Andrew Ritchie &lvi/\w andrew.ritchie@infineum.com Voting Member Present __M
Ron Romano rromano@ford.com Voting Member Present_
)/ Cliff Salvesen clifford.r.salvesen@exxonmobil.com Voting Member Present__ L~
\/ Amol Savant acsavant@valvoline.com Voting Member Present _'/_
V" Addison Schweitzer addison.schweitzer@intertek.com Voting Member Present ___K_
\/ Greg Shank greg.shank@volvo.com Voting Member Present__ "~
)/ Scott Stap scott. stap@taidirect.com Voting Member Present_ ~
v~  George Szappanos george.szappanos@Ilubrizol.com Voting Member Present _V
v~ Haiying Tang HT146@chrysler.com Voting Member Present_ Y~
V/  Prasad Tumati ptumati@jhaltermann.com Voting Member Present__ &~
Q
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ASTM Sequence Il Surveillance Panel (22 Voting members) date:
Name/Address Phone/Fax/Email Signature

Ricardo Affinito affinito@chevron.com N-V Member Present_
Art Andrews arthur.t.andrews@exxonmobil.com N-V Member Present__
Robert Bacchi robert.bacchi@basf.com N-V Member Present__
Doyle Boese doyle.boese@infineum.com N-V Member Present_
Adam Bowden adbowden@ohtech.com N-V Member Present_
Dwight H. Bowden dhbowden@ohtech.com N-V Member Present__
Vv Matt Bowden mjbowden@ohtech.com N-V Member Present_-L—
)~ Jerome A. Brys jerome.brys@lubrizol.com N-V Member Present_‘_/
Jessica Buchanan jessica.buchanan@lubrizol.com N-V Member Present_
Bill Buscher Il william.buscher@intertek.com N-V Member Present_
Bob Campbell bob.campbell@aftonchemical.com N-V Member Present_
Domingo Carreon domingo.carreon@intertek.com N-V Member Present_
Jim Carter jcarter@gageproducts.com N-V Member Present__
Chris Castanien chris.castanien@nesteoil.com N-V Member Present_
Timothy L. Caudill ticaudill@ashland.com N-V Member Present_
Martin Chadwick martin.chadwick@intertek.com N-V Member Present__
Ankit Chaudhry ankit.chaudhry@swri.org N-V Member Present__
X Jeff Clark jac@astmtmc.cmu.edu N-V Member Present__
Sid Clark sidney.clark@swri.org N-V Member Present___
Tim Cushing timothy.cushing@gm.com N-V Member Present__
Phil Davies daviesjp@bp.com N-V Member Present_

Lisa Dingwell Lisa.Dingwell@AftonChemical.com N-V Member Present_
Todd Dvorak todd.dvorak@aftonchemical.com N-V Member Present__
Frank Farber fmf@astmtmc.cmu.edu N-V Member Present____
Joe Franklin joe.franklin@intertek.com N-V Member Present_
Gordon Farnsworth q‘é(@/(am&lv{th/ infy \eyﬁ-&m L N-V Member Present_
Rolfe Hartley rolfehartley@gmail.com N-V Member Present_
Karin E. Haumann karin.haumann@shell.com N-V Member Present_
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Name/Address Phone/Fax/Email Signature
Jason Holmes jason.holmes@basf.com N-V Member Present__
Travis Kostan travis.kostan@swri.org N-V Member Present__
Walter Lerche walt.lerche@gm.com N-V Member Present_
V” Charlie Leverett charlie.leverett@yahoo.com N-V Member Present _'/
Jim Linden lindenjim@jlindenconsulting.com N-V Member Present_
W scott.lindholm@shell.com N-V Member  Present
Michael Lochte Michael.lochte@swri.org N-V Member Present_
Jo Martinez JoMartinez@chevron.com N-V Member Present_
James Matasic james.matasic@Ilubrizol.com N-V Member Present_
Mike McMillan mmcmillan123@comcast.net N-V Member Present_
V¥~ Kevin O'Malley kevin.omalley@lubrizol.com N-V Member Present _l/
Mark Overaker mhoverake}@iha!termann.com N-V Member Present_
Christian Porter christian.porter@aftonchemical.com N-V Member Present__
Phil Rabbat phil.rabbat@basf.com N-V Member Present_
Scott Rajala srajala@ilacorp.com N-V Member Present_
Bob Salgueiro bob.salgueiro@infineum.net N-V Member Present__
Elisa Santos elisa.santos@infineum.com N-V Member Present_
Hirano Satoshi satoshi_hirano_aa@mail.toyota.co.jp N-V Member Present_
Philip R. Scinto prs@lubrizol.com N-V Member Present__
Thomas Smith trsmith@valvoline.com N-V Member Present__
L Robert Stockwell robert.stockwell@chevron.com N-V Member Presenti
Chris Taylor chris.taylor@vpracingfuels.com N-V Member Present_
Ben Weber bweber1@sat.rr.com N-V Member Present_
Angela Willis angela.p.willis@gm.com N-V Member Present_

Updated 20170905, 20180105 added Domingo, 20180122 removed Terry Bates, 20180130 removed Bob Olree,
20180212 removed Rutherford, 20180511 removed Heimrich, Johnson
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Oronite

IlIH / IlIF Data Analysis

Analysis group

Update: 07 November 2017 for CLOG 09 November 2017

ADDING UP
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Oronite

Overview -
* Need IlIH limits to replace IlIF limits in older categories:
Potential
Target Test & Parameter(s) for Tie- Categories at Stake that Cannot Be Surrogate
Back Continued if Tie-Back Not Established | Tests for
Tie-Back
Test| Parameters | Transformation| SJ SL CH-4 Cl-4 CJ-4
60hr - %KV40 .
= (55hr) In v 325 v 295 llH pVis
80hr - %KV40 .
HIF (70hr) 1/sqrt v 215 v 2]5|v 215| llIHpVis
lIF | 80hr - WPD na v 3.2|lv 4.0 lHIHWPD
lIIF | 80hr - APV na v 8.5|v 9.0 lHH APV

lHIF will be unavailable early 2018? < 200 runs left
— Some controversy about how many runs left and whether test will be available to all sponsors into 2018

CLOG ran four IlIH tests with the current reference oil from IlIF (433-2) and a reference oil last used in
IHIF in 2013 (1006-2)

* Two tests ran with batch 3 hardware and two ran with batch 4 hardware. The tests with batch 3 hardware
were rerun by the lab with batch 4 hardware.

* The Surveillance Panel is working to bring the IlIH back to target severity.

ADDING UP

© 2017 Chevron 2 For JOQ) Years





CLOG IlIH = llIF Analysts Participants

© 2017 Chevron

Elisa Santos
Martin Chadwick
Thom Smith
Robert Stockwell
Art Andrews
Lisa Dingwell
Abaigeal Ritzenthaler
Todd Dvorak
Rich Grundza
Kevin O’'Malley
Travis Kostan

Jo Martinez

Jim Rutherford

Chevron

=

Oronite
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Since CLOG September 25 Update =

© 2017 Chevron

Chevron )
Oronite

Two new references since, one in stand G2
Three candidate data pairs submitted
We might look at different “WPD” than current rating.
« More investigation could be done but not promising.
Look at IR oxidation, metals, other used oil analyses.
* No one reported anything.

Looked at interpolations / extrapolation in square root space to produce
following proposal because square root is in llIF test method. Without 70
hour viscosity data in IlIH, we can’t evaluate what transformation would
be most appropriate.

If we use other criteria than PVIS90 and WPD in IlIH, they should be
added as “non critical” criteria for Itms.

APV in IlIH is average of UNWEIGHTED PISTON BOSS VARNISH
AVERAGE PIS across six cylinders

ADDING UP
4 For JOQ) Years





IIIH CLOG tests with interpolation
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Filter Settings
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Current Proposa

Chevron

s

Oronite

Potential
Target Test & Parameter(s) for Tie- | Categories at Stake that Canno.t Be Continued if Tie- | Surrogate 117 @fewsnnes i e dEEses Suggested limits to attain same probability of pass for 1006-2 and 433- e Bl e
Back Back Not Established Tests for 2
Tie-Back
Test| Parameters | Transformation SJ SL CH-4 Cl-4 CJ-4
=>60hr PVIS 117
70hr interpolated PVIS 388
E | 6ohr svao In v 325 I pVis 433-1 nqwhere nearflailing 80hr PVIS 1300 all 3 high prob 120 @60 hrs
1006-2 just barely fails SJ calc 90hrPVIS 3600 pass ==>
sa90hrPVIS 5000
break between 60and 80 hours
=>60hr PVIS 106
70hr interpolated PVIS 386
e | sohr sacvao n v 295 IH pVis 433-1 nowhere nt.earfailing 80hr PVIS 1100 all 3 high prob 110 @ 60 hrs
1006-2 2/30 fail CH-4 calc 90hrPVIS 3100 pass ==>
sa90hrPVIS 4300
break between 60 and 80 hours
=>60hr PVIS 60
433-1nowhere near failin 80hr PVIS 400
E | 8ohr vvao Usart v 215 v 215 | v 215 | v [1006-2 all fail, limit slightly below Io%vest 1006- calc90hrPVIS 1400 ErUEiie R arotediin
(@70 hrs) (870 hrs) | (870 hrs) ’ 275@70hrs ==> square root space
2 sa 90hr 1800
break between 60 and 80 hours
IF | 80hr - WPD na v 3.2 IIIHWPD R @Rl RS PElED Y =>calc WPD: 1.9
1006-2 just passes saWPD 1.7
1IF | 8ohr - wPD na v 4.0 IIIHWPD 433-1ifails 9/31 SEcWb2: => calc WPD: 2.3
1006-2 fails 19/30 saWPD 2.2
IF | 80hr - APV na v 8.5 IIIH Apv 433—1eas'_|v passes PEIEANEE =>calc APV: 6.6
1006-2 easily passes saAPV 6.3
WF | 8ohr - APV na v 9.0 WIH Apy 433-1fails 5/31 =>calcAPV 7.2 => calc APV: 7.2
1006-2 fails 3/30 saAPV 6.8
e | Hot Stuck none | none

Rings

no hot stuck rings

© 2017 Chevron

OR — (1) measure viscosity at 70 hours in the IlIH
OR — (2) use sensor to measure viscosity continuously
OR — use above limits until 1 or 2 is done

If we determine limits in IlIH batch 4 without severity adjustment, we could
maybe readjust limits if the test is ever brought back to target.

ADDING UP
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Appendix

«
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Chevron

September 25, 2017 summary for CLOG &
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Chevron

September 25, 2017 summary for CLOG &
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Chevron

Candidate data pairs &g Oronite

Oil
Oil Code VISGrade BOGroup BOSaturates BOSulfur BOVI FONoack
number number number

A-01 15W40 2 98  0.0006 107 7
A-02 15W40 2 95  0.0008 105 10
A-03 15W40 1 81 0.0372 99 10
Qil IH
Oil Code EOTDate PISTBAT PVIS20 PVIS40 PVIS60 PVIS80 PVIS90O PVIS9O WPD WPD APV
date string number number number number number final unadjusted final final
A-01 4/16/2017 4 -4.67 -2.37 341 297.98 955.2 1153.6 6.13 6.11  9.63
A-02 6/13/2017 4 7.07 16.18 27.14 199.2 621.02 1093.4 6.26 6.1 9.82
A-03 6/20/2017 4 1.43 8.33  66.97 922.07 7240.26 12748.1 5.83 5.67 9.95
oil IHF
Oil Code EOTDate PISTBAT PVIS10 PVIS20 | PVIS30 PVIS40 PVIS50 PVIS60 PVIS70 PVIS80 PVIS80 WPD WPD APV APV
date string number number number number number number number number final unadjusted final unadjusted final
A-01 2/18/2016 1 6.58 12.25 17.12 22.34 2649  30.09 24.14 145.68 24.1 6.3 6.3 9.84 9.49
A-02 2/18/2017 2 17.07 29.29  39.37 47.29  55.04  61.38 68.75 102.33  68.8 6.62 6.62 9.79 9.42
A-03 12/11/2015 1 17.38 29.79  39.45 46.81 46.7 109.95 290.25 1036.49 290.2 6.52 6.52 9.82 9.47
© 2017 Chevron 10 ADDING UP
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Hypothetical IlIH oil 1 & 2 mor

Concern: There is no IlIH data at 70 hr. to properly e
evaluate the transformation selection used with e
the 70 hr. interpolation

Hypothetical IIIH PVIS vs. Test Hours

4000 | Test

gam Hours

w
§
[
O W m~oum W N

© 2017 Chevron
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Hypothetical Hypothetical Hypothetical

Oronite

—— Hypothetical H oil 1
—Hypothetical lH oil 2
——Hypothetical IH oil 3

These three oils are identical,
excepted for the 70 hr.

a0 « mmm) 70hr. Notmeasured NYPOthetical measurement:

IMH oil 1 MIH oil 2 IIH oil 3
7 7 -7
-1 1 4
20| 20 20
200
1500 1500 1500
4000 4000 4000
20 30 40 50 60 70 80
Test Hours

11

200%, 400% or 600%.

Which oil is it? The
interpolation will always
produce the same number.

Interpolation based on:

Sqrt. => IllIH PVIS @70 =
605%

Log e=>llIH PVIS @70 = 200%

ADDING UP
For JOQ Years





Candidate data: Below there are three stacked panels -
Each panel shows a pair of hourly candidate data by Oil: s
PVIS llIF vs. PVIS IIIH

© 2017 Chevron
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—TIH A-03
——IIF A-03
——TIH A-02
—1IIF A-02
~—TIH A-01
——IIF A-01

HIF limits
275% to 325%

HIF limits
275% to 325%

IF limits
275% to 325%
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3

Candidate data: PVIS llIF vs. PVIS llIH by Oil (common scale) Wy Oronite
Scales are truncated to show more detail for lower values "
HIH PVIS and IIF PVIS by Oil vs. Test Hours ~—1IIH A-03
200 —1IF A-03
™ §00- NIH ——IH A-02
2 700 ——TIIF A-02
L 500 —IH A-01
& 300 —IIF A-01
g IIF limits
z 275% to 325%
z
=]
&
= HF limits
g 275% to 325%
1
=]
7]
§ NIF limits
° 275% to 325%
a I l:I] I 2:I.'] I 3:0 I 4:] I S:I] I E:D I 70 I E:IJ I a0
Test Hours
ADDING UP
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[IIF hourly PVIS: GF-2 Oil 1006-2

1006-2 llIF Target (based on 30 tests listed on the legend) and three IIIH tests are
highlighted below (two from batch 4 and one from batch 3 — this test ended at 79
hours

The grayed out lines correspond to PVIS IlIF tests used for calculating the target for
oil 1006-2 (the PVIS scale is truncated for test 47086)

Note that IIIH samples every 20 hours, while the IlIF samples every 10 hours

PVIS 2 vs. hours

IND
1006-2
1800
The grayed out lines
16007 are lIIF tests (30)
oo, Used for obtaining
1006-2 targets /
1200 [IIH batch 4
2 mildtests

1000
~ 1006-2 IIIF Target
g 50 based on 30 tests

600

400 SJ: 325%

200 — SL: CJ-4:275%

— 7—_3_ -
0 e ’f
10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 8 90 95 100
L: hours
lIIH batch 3 - Severe.
Test ended at 79 hours

© 2017 Chevron 14
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TESTKEY

— 120222-llIH 45295-F

— 120224-llIH ——45305-[0F

—— 128871-lH ——45306-IIF

= llIF Target 45307-IF
42500-IF —45912-MF
42504-F ——46855-IF
42507-I0F - 47075-MF

——42508-IIF — 47086-[0F
42509-IF ~—47090-MF

—42510-IF 47160-IF

——42512-F ——48527-MF
42515-MF ——48651-MF

——43569-IIF 49517-MF
43573-M0F —49519-[F
44185-M0F

——44186-F

——44393-MF

~— 44396-IF

—45293-MF
45294-1IF

Cl-4; CH-4: 295%
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lIIH Data Review
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‘ Sequence llIH Data Review

/2 Current llIH LTMS Trends for TPVIS:
-~ TPVIS appears to be trending mild of target
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LT Sely e
B i
S S T S Y I P
j £ ¢ : S (A 'i
o [+} ju] 0 Cﬂ; ||| 0 & ]
Ny
|' ""hl’\,h R " *1 | U Ao Lk
A 7 = Wik L
R i e | b ﬁﬂﬁqﬁ

PrAv T s

il mig i,

EWUA Acfion Lmit

L e e e e e e e
e 1% W mW oo\ om

Standard Deviation Units

L
EVEE
RSl
3.3 4
5003
7
463
38493 4
5]
7131
a7
13

-133 |
L‘_' I

187 ]

11274
T

T T T T T T T T T T T T T T T T T T T T T T
L T L v . | L | N 1 I R O A . S

COUNT H CONPLERCH X GROFR

il ilodts

AftonChemical.com

2 Afton

C HEMICA.L

Fassion fov Solutions”




http://www.aftonchemical.com/

http://www.aftonchemical.com/

http://www.aftonchemical.com/



Sequence llIH Data Review

/2 Current IlIH Trends for TPVIS vs. Date:
~ Reblend of 434-3 batch 5 pistons appears to be trending severe of

Scatterplot of TPVIS vs Date
1/1/2015  1/1/2016  1/1/2017  1/1/2018  1/1/2019
434 —~ 436
v
vy °
C e, 5
Target ————'—:&———i———il-—‘- ————— A o
[ ] A
e magp®? >> . ? PN 4
A A J:- ”"r Target
A .. I e A *2 fffff
n A L
- A Ay ' [ RN Ady . P 3
2 A >
2
E 438
.
6 .
* * > Phase-PistBatch
5 . > e PM-2
» A m PostPM-2
4 = _ Target ¢ PostPM-3
L] A, A A PostPM-4
% sl A AAL»» » PoStPM-5
3 A 4 PostPM-5-R0434-3
y PostPM-5-R0434-3-BOI/VGRA
2
1/1/2015  1/1/2016  1/1/2017  1/1/2018  1/1/2019
Date
Panel variable: RefOilX m AftOﬂ
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Sequence llIH Data Review

7/ Current IlIH Trends for Calculated TPVIS_Yi vs Date:

~ Reblend of 434-3 batch 5 pistons appears to be trending severe of
target

TPVIS_Yi_Calc vs. Date /\

* PM-2

& PostPM-2

» PostPM-3

* PostPM-4

# PostPM-5

* PostPM-5-RO434-3

# PostPM-5-R0O434-3-BOLWVGERA

. - Smooth

TRVIS_Yi_Calc

2 Afton
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‘ Sequence llIH Data Review

7~ ANOVA Summary of Calc_TPVIS Yi
« Model ~ Qil, Phase (PM vs PostPM), Piston Batch, LabStand
~ Data includes 5 additional 434-3 BOI/VGRA reference test results
-~ Analysis suggests sig. diff. between RO434-3 vs. RO434-2
-~ No significant difference between BC2 vs. BC5 Pistons

~ Response TPVIS_Yi_Calc
4Whole Model A = RefOil 4~ PISTBAT 4~ Phase
4'Summary of Fit 4 Leverage Plot 4 Leverage Plot 4 Leverage Plot
e
Reuare Adj e 4 Least Squares Means Table 4 Least Squares Means Table 4 Least Squares Means Table
Root Mean Square Error ~ 1.120359 ez s 5=
Mean of Response -0.48408 Level SqMean  Std Error Mean Level SqMean  Std Error Mean Level SqMean  Std Error Mean
@z e o S ) 149 RO436 0.385372 0.21273651 -0.4154 2 0.247876 0.24127154  -0.4595 PM 1.6926134 0.34223737 0.18900
4 Analysis of Variance RO434-2 -0.584754 0.23529067 -1.3070 3 2366601 0.34138578  0.7669 PostPM  0.1764900 0.16091525 -0.61332
RO434-3  3.170697 0.53748883 2.1251 4 -0.005381 0.28986664 -1.4714 A~ Least Squares Means Plot
Sum of RO438-1 0.766892 0.22600517 -0.0970 5 1128111 0.27900050 -0.0380 25
Source DF Squares Mean Square  F Ratio E
Y] M e T S 4 ~|Least Squares Means Plot 4 [~ Least Squares Means Plot
Error 124 155.64544 1.2552 Prob> F 5 35 20
CTotal 148 39870840 ‘ 30 "
4 H
[ Parameter Estimates 5 215
4 Effect Tests 53 g 20 3
Sum of 2 = 10
Source Nparm DF  Squares FRatio Prob> F 9 2 915 =
RefOil 3 3 76672834 203613 0 EI EI 2@ E 05
LabStand 17 17 64785498  3.0361 5 1 = &
PISTBAT 3 3 842176 223633 E 2 o5
2 0 H 00
Phase 1 1 25671262 204518 15 = o
=l 05 e PM PostPM
Phase
ETETS RO434-2  RO434-2  RO438-1 -0 2 3 4 5
RefQil PISTBAT
4 = LSMeans Differences Tukey HSD 4 = LSMeans Differences Tukey HSD
o= 0.050 Q= 2.60422 a= 0.050 Q= 2.60422
LSMean(j LSMean(j
Mean[il-Mean[j] RO436 |RO434- RO434-|RO438- Mean(il-Mean([j] 2 3 4 5
Std Err Dif 2 3 1 Std Err Dif
Lower CL Dif Lower CL Dif
Upper CL Dif Upper CL Dif
RO436 0 3[-2.7853[-0.3815 2 7(0.25326
0 0.30431
0 -0.5392
0 1.04576
=[R0434-2 -0.9701 0 5(-1.3516 = 2.11872 0[2.371981.
§ 022883 0[0.55867 (0.24228 5 0.34899 0(0.30859
= -5.2103|-1.9826 > 1.20988 0[1.56835(0.30543
4 -2.3006(-0.7207 2 3.02757 0(3.17562|2.16855
RO434-3 0f 24038 4 -0.2533 -2.372 1.134
0|0.54888 0.30431|0.30859
£ -1.0458|-3.1756
0.53924
RO438-1 5 0.88123(-1.
I 0 0.35182
-0.2282|0.7 2068 |- 0 -0.035
0.99127 [1.98261 | - 0 [1.79746|-0.3054 1.
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‘ Sequence llIH Data Review

/2 Current llIH LTMS Trends for WPD:

~ WPD appears to be on Target
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Sequence llIH Data Review

/2 Current llIH Trends for WPD vs. Date:
4« Batch 5 Piston data with 434-2 and 434-3 data circled below

AftonChemical.com

Scatterplot of WPD vs Date
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‘ Sequence llIH Data Review

/2 Current IlIH Trends for Calculated WPD_Yi vs Date:

WPD Yi Calc vs. Date
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PostPi-3

PostPM-4
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‘ Sequence llIH Data Review

7 ANOVA Summary of Calc_ WPD _Yi
-~ Model ~ Oil, Phase (PM vs PostPM), Piston Batch, LabStand
~ Data includes 5 additional 434-3 BOI/VGRA reference test results
-~ Analysis suggests no sig diff between RO434-3 vs. RO434-2
-~ No significant difference between BC2 vs. BC5 Pistons

~|Response WPD_Yi_Calc
4Whole Model 4= RefOil |>' A = PISTBAT 4 = Phase
[ Actual by Predicted Plot [ Leverage Plot Iy [ Leverage Plot [ Leverage Plot
[ Lack Of Fit 4 Least Squares Means Table g 4 Least Squares Means Table 4 Least Squares Means Table
. . &
> Residual by Predicted Plot Least 3 Least Least
- Level SqMean StdError  Mean 2 Level SqMean StdError  Mean level  SqMean StdError  Mean
4 Summary of Fit RO436  -0.1809647 0.19173265 0.13599 2 0.208859 0.21745036 0.18215 PM -0.5372817 0.30844766 -0.12566
RSquare 0.361287 RO434-2 -0.0386092 0.21206000 0.38254 3 -1.265792 0.30768015 -0.83493 PostPM -0.0558751 0.14502780  0.13090
RSquare Adj 0.237677 RO434-3 -0.3801836 0.48442159 -0.36190 4 0.296460 0.26124759 0.59774 4= Least Squares Means Plot
Root Mean Square Error 1.009744 RO438-1 -0.6065561 0.20369127 -0.19060 5 -0.423839 0.25145428 -0.111890 =
s el eranee QUEET3 4 = Least Squares Means Plot 4 =|Least Squares Means Plot
Observations or Sum Wgts) 149 10
4 Analysis of Variance -
Sum of 03 g 2 o0 :
Source DF Squares Mean Square  F Ratio ;
Madel 24 7151697 297987 29226 £ H 9
Eror 124 126.42835 101958 Prob> F £ 00 £ 00 2
C.Total 148 197.94532 < ) %l :. -05
- T < s )
[ Parameter Estimates S, s S §
4 Effect Tests o & 10
Sum of E . -10
Source Nparm DF Squares FRatio Prob> F -10
RefOil 33 7.854608 25679 00575 13 il T
LabStand 17 17 25037236 14964 0.1065 4 e o
Efmm i i 3;:?;‘;; lii;g : é = RO436 RC434-2  RO434-3  RO43E-1 a2l 2 3 4 5
ase - - ef Ol PISTBAT
4 = LSMeans Differences Tukey HSD 4 = LSMeans Differences Tukey HSD
a= 0.050 Q= 260422 a= 0.050 Q= 2.60422
LSMean(j LSMean(j
Mean(i]-Mean(j]|RG436 [RO434-|RO434-[RO438- Mean[i]-Mean[j]|2 3 4 5
Std Err Dif 2 3 1 Std Err Dif
Lower CL Dif Lower CL Dif
Upper CL Dif Upper CL Dif
RO436 0[-0.1224(0.21922|0.44559 2 -0.08%
0/0.21525|0.48015|0.21102 27427
0/-0.6829|-1.0312| -0.104 0.8039-0.
0/0.43821 [1.46965|0.99514 62465
= RO434-2 012736 0(0.34157|0.56795 = - 0[-1.5623
H 0.21525 0/0.50351(0.21836 H 0.31453 0/0.27812
= -0.4382 0|-0.9697 |-0.0007 = -2.2918 0|-2.2865
4 0.68282 0[1.65282[1.13661 4 -0.6535 0| -0.838-
RO434-3 -0.2192|-0.3418 0/0.22637 1 0.0896/1
0.48015(0.50351 0/0.49469 0.27427 0.27096
-1.4696|-1.6528 0/-1.0619 -0.6247 0.01466
1.031210.96967 0[1.51466 0.80385 142584
RO438-1 -0.4456|-0.5679|-0.2264 0 5 -0.6307 0.84195 0
0.21102 |0.21836 |0.49468 0 0.31709|0.22257 0
-0.9951|-1.1366 |-1.5147 0 -1.4565 0.00192 0
0.10385 0.00072 [1.06192 0 0.18506 168189 0
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Sequence llIH Data Review

/2 Current llIH Trends for Blowby
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Individual Value Plot of Blow-by (Batch 4 & 5 with RO434X, Exclusively)
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Test Monitoring Center
@ Carnegie Mellon University http://astmtmc.cmu.edu
412-365-1000

6555 Penn Avenue, Pittsburgh, PA 15206, USA
A Program of ASTM International

Sequence I11H Information Letter 18-3
Sequence No. 8
June , 2018

ASTM consensus has not been obtained on this information letter. An appropriate ASTM ballot will be
issued in order to achieve such consensus.

TO: Sequence Il Mailing List
SUBJECT: Addition of Interpolated 70 hour Percent Viscosity Increase Result

During a recent conference call, the Sequence 111 Surveillance Panel agreed to add an interpolated
70 hour Percent Viscosity Increase to the Test Method. Section12.4.8 has been added to describe the method

for interpolating a 70 hour viscosity increase result.

The attached change to Test Method D8111-18 is effective with the issuance of this letter.

James Ryan Frank M. Farber

Head of Materials, Fasteners & Engrg Standards Director

FCAUSLLC ASTM Test Monitoring Center
Attachments

C: http://www.astmtmc.cmu.edu/ftp/docs/gas/Chryslerll1H/procedure and ils/il18-3 11IH.pdf

Distribution: Electronic Mail



http://www.astmtmc.cmu.edu/ftp/docs/gas/ChryslerIIIH/procedure_and_ils/il18-3_IIIH.pdf



Modifies Test Method D8111-18 as modified by Information Letters 18-001 and 18-002

12.4.8 Interpolated 70 hour Percent Viscosity Increase—Calculate a 70 hour Percent Viscosity Increase result
using the following equation;

\/PVIS@60H+\/PVIS@80H)Z

PVIS@70H= ( :

Where PVIS@60H = % Viscosity Increase at 60 Hours
and PVIS@80H = % Viscosity Increase at 80 Hours

Record the interpolated result on Form 4.





		Distribution:  Electronic Mail

		Modifies Test Method D8111-18 as modified by Information Letters 18-001 and 18-002





