Sequence lll Surveillance Panel Teleconference Minutes
TuesdayJanuary 22, 2019
10:00 a.m.

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.

1.0)

2.0)

3.0)

Attendance

A

POF

Attendance.pdf

Approval of minutes

Minutes from 1/4/2019 Meeting— approved asissued.

IlIH Action Items

3.1) llIH Data Review of BC-6 rings

BC-6 Rings on RO 434-3
SWRI Afton Intertek Lubrizol E Mobil

PVIS 141.5 | 300.6 236.1 313.2
WPD 4.16 4.24 3.62 3.58
oC 2.24 2.4 2.49 2.3
Initial BB | 39.5 46.9 33.4 49.2
Avg BB 32.1 29.5 25.3 33
PVISYi -1.22 | -0.082 | -0.449 -0.020
WPD Yi 0 0.114 -0.771 -0.829

Todd Dvorak reviewed the four data points available to date. Nothing alarmingis evident, but
blowby might be worth watching going forward. ExxonMobil’sshould be available shortly. It was noted
that all the e; control chart values easily met Level 2 limits. The data will be reviewed further once the
fifth data pointis available and will be discussed on a teleconference tentatively scheduled for January
29, 2019.

3.2) llIH Engine Storage and Rebuild task force - Altman & Betz

No report.



A

FOF

3.3) llIF to llIH Equivalency IF to IH Equivalency
01-22-19.pdf

Todd Dvorak presented. After some questions and discussion, it was noted that the next step in
the process is for CLOG to review. Concern was expressed that a significant number of panel members
weren’t present on the call due to conflicts. As such, the panel chose to make no official recommendation
until the next teleconference.

4.0) Next Meeting
January 29, 2019 at 11:00 EST

5.0) Meeting Adjourned

11:00 a.m EST




ASTM Sequence Il Surveillance Panel (22 Voting members)

date:) 22~ 24 (]

Signatur{%& Akaj

Name/Address Phone/Fax/Email
/ Jorge Agudelo jorge.agudelo@bp.com Voting Member Present_‘{
\/ Ed Altman ed.altman@aftonchemical.com Voting Member Present__
V/ Jeff Betz jeff.betz@fcagroup.com Voting Member Present _V_
I/ Jason Bowden jhbowden@ohtech.com Voting Member Present_‘_/_
lan Elliott / W lanEllioti@chevron.com Voting Member Present_V
V Richard Grundza rea@astmtmec.cmu.edu Voting Member Present_'/_
\/ Jeff Hsu, PE j.-hsu@shell.com Voting Member Present ___'-/_
Teri Kowalski teri.kowalski@toyota.com Voting Member Present__
\/ Dan Lanctot dlanctot@tei-net.com Voting Member Present __l/
Patrick Lang plang@swri.org Voting Member Present_
\/ Dave Passmore dpassmore@imtsind.com Voting Member Present_L
Michael Raney michael.p.raney@gm.com Voting Member Present___
Andrew Ritchie / ﬂqﬂq/{k andrew.ritchie@infineum.com Voting Member Present __V
/ Ron Romano rromano@ford.com Voting Member Present_ L~
Vv~ CIliff Salvesen clifford.r.salvesen@exxonmobil.com Voting Member Present_ ”
/ Amol Savant acsavant@valvoline.com Voting Member Present L
4 Addison Schweitzer addison.schweitzer@intertek.com Voting Member Present__l/_
\/ Scott Stap scott.stap@tgidirect.com Voting Member Present_i
/ George Szappanos george.szappanos@lubrizol.com Voting Member Present___:
)/~ Haiying Tang HT146@chrysler.com Voting Member PresentL
Prasad Tumati ptumati@jhaltermann.com Voting Member Present_
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ASTM Sequence lll Surveillance Panel (22 Voting members) date:

Name/Address Phone/Fax/Email Signature
Ricardo Affinito affinito@chevron.com N-V Member Present_
Robert Bacchi robert.bacchi@basf.com N-V Member Present__
V Laura Birnbaumer labi@chevron.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_
| Matt Bowden mjbowden@ohtech.com N-V Member Present_ ~
Jerome A. Brys jerome.brys@Ilubrizol.com N-V Member Present_
Jessica Buchanan jessica.buchanan@lubrizol.com N-V Member Present_
Bill Buscher llI 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__
1/ Jim Carter jcarter@gageproducts.com N-V Member Present_l/
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_‘/
/' Jeff Clark jac@astmtmc.cmu.edu N-V Member Present_‘/_
V" Sid Clark sidney.clark@swri.org N-V Member Present__t/_
L~ Tim Cushing timothy.cushing@gm.com N-V Member Present__lf_
Phil Davies daviesjp@bp.com N-V Member Present_

Lisa Dingwell Lisa.Dingwell@AftonChemical.com N-V Member Present_

v 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_
Rolfe Hartley rolfehartley@gmail.com N-V Member Present_
Karin E. Haumann karin.haumann@shell.com N-V Member Present_
Jason Holmes jason.holmes@basf.com N-V Member Present__
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ASTM Sequence lll Surveillance Panel (22 Voting members) date:

Name/Address Phone/Fax/Email Signature

|~ Tracey King Tking@h=c=s=group.com N-V Member Present _1/
Travis Kostan travis.kostan@swri.org N-V Member Present_
Walter Lerche walt.lerche@gm.com N-V Member Present

L Charlie Leverett charlie.leverett@yahoo.com N-V Member Present _____’/
Jim Linden lindenjim@)jlindenconsulting.com N-V Member Present__
Michael Lochte Michael.lochte@swri.org N-V Member Present__

)/Jo Martinez JoMartinez@chevron.com N-V Member Present _Z
James Matasic james.matasic@lubrizol.com N-V Member Present_
Mike McMillan mmcmillan123@comcast.net N-V Member Present_

1V Kevin O’Malley kevin.omalley@lubrizol.com N-V Member Present_ v
Mark Overaker mhoveraker@jhaltermann.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

V" Elisa Santos elisa.santos@infineum.com N-V Member Present___z
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__“—

" Robert Stockwell robert.stockwell@chevron.com N-V Member PresentL
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@comcast.net N-V Member Present_

Updated 20170905, 20180105 added Domingo, 20180122 removed Terry Bates, 20180130 removed Bob Olree,

20180212 removed Rutherford, 20180511 removed Heimrich, Johnson, 20180724 Removed Lindholm, Farnsworth,
20180820 removed Andrews, 20181217 added Birnbaumer, King, changed Willis email, 20190102 removed Greg Shank
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IIIF to [IIH Equivalency

Statistics Group
Jan. 22,2019






Statistics Group

¢ Elisa Santos, Infineum

® Jo Martinez, Chevron Oronite

* Kevin O’Malley, Lubrizol

® Min Chen, Exxon Mobil

® Martin Chadwick, IAR

® Todd Dvorak, Afton

¢ Rich Grundza, TMC

® Robert Stockwell, Chevron Oronite (Seq. Il SP Chair)






Presentation Outline

® QOverview
® Executive Summary of Current Proposal
¢ Potential Path Forward
e List of Concerns
* Data Available for Analysis
e [IIH Data Set
e How IIIH Limits were Generated
* Visualization of the Proposed Limits
e PVIS
e WPD
e APV
* Appendices
® PVIS profiles for IIIF and IIIH tests
® 2017 Proposal
® 2017 Candidate data pairs submitted
* Interpolated 70 hour PVIS

° Currently approved limits from the ASTM ballot
® 2017 Summary table for establishing [IF/1ITH equivalency limits






o

Overview

* IIIF supports legacy API “S”and “C” Categories and corresponding limits in the
IIIH are needed to consider possibly using the IIIH as an alternative test to the
IIIF for those legacy API Categories.

e 2017:Work done

® Assumption: No changes to the IIIH procedure would be considered to include
sampling at 70 hours

® Available IIIF/IIIH industry data pairs were analyzed, limitations highlighted, and
limits proposed.

° Proposed limits were only approved for PVIS and the follovving categories: CH-
4, Cl-4 and CJ-4

e 2018:Work on going

® New data (four tests; two per oil) were generated after changing the IIIH
procedure to include sampling at 70 hours

® Request 1: New equivalence limits for S] and SL categories

® Request 2: How do the previously approved C limits (using interpolated 70-hr
test result) compare with actual 70-hr test results.






e

Executive Summary of Current Proposal

e [IIF — IIIH limit summary provided below with recommendation

Spec WE - weumie ks e HeAs | Recommendtion | Eetimates.
Cl-4/Cl-4/SL 80 hr PVIS 275 60 60
70 211 181 181 370 Interpolated|
80 400
CH-4 60 hr PVIS 295 60 225 249 249 110
70 386 Interpolated
SJ 60 hr PVIS 325 60 291 307 307 120
70 388 Interpolated
SJ 80 hr WPD 3.2 70 2.63 2.45 2.5
EOT 1.9
SL 80 hr WPD 4 70 33 33 33
EOT 2.3
SJ 80 hr APV 8.5 70 8.13 7.5 7.5
EOT (90) 6.6
SL 80 hr APV 9 70 8.19 7.84 7.9
EOT (90) 7.2






e

-

Potential Path Forward Options

Option 1:
° Develop anew 70 hour IITH test method to support 70 hour ITH limits

® Requires a precision matrix to develop LTMS reference oil targets and standard deviations for WPD, PVIS, and APV

parameters

Option 2: (*%*Selected Method for this Analysis**)
® Use existing IIIH test method — with test termination at 70 Hours

Note that, the IIIH tests used in this analysis did not terminate at 70 hours. The original intent was to run a full length
IIIH on the IIIF reference oils. Although, 1006-2 did not make 90 hour: one test went TVITM at 76 hours and the
other 1006-2 went TVTM at 84 hours. 1006-2 going TVTM was not unexpected.

* Applied existing [lIH EOT PVIS and WPD severity adjustments to 60 hour and 70 hour results
® For APV at 70 hour: Calculated and applied IIIH EOT severity adjustments to 70 hour results

Option 3:
*  Modify existing I[IH test procedure to take 70 hour used oil samples & generate targets and SA’s for PVIS70Hour

parameter, exclusively.
® Requires the use of existing [lIH EOT SA for WPD parameter
® For APV at 70 hour: Calculated and applied IIIH EOT severity adjustments to 70 hour results

Option 4.
e Extend the life of the IIIF test






{

List of Concerns
Limited data - only (2) IIIH tests for each oil (433 and 1006 n=4)
Severity adjustments for the 70Hr data are based on IIIH EOT SA’s

Estimation of the variability at 70Hr (used IIIH Test severity standard

deviation)

Because of limited data for the analysis, all piston batches 3, 4 and 5 were

used for the PVIS 60 calculations.

o **¥(Caution** ... there are known performance differences in IIIH results

between the piston batches

The APV discrimination between 433 and 1006 has changed between the
[IIF and the IIIH

® 1006-2 and 433 had similar performance for the IIIF, both passing oils

® Now, 1006 -2 is more severe than 433 J






4 ™
Concerns with Interpolated Limits

° Interpolated PVIS result is higher than the actual 70Hr PVIS
® Interpolated PVIS and actual 70Hr PVIS requires separate limits

® Interpolated PVIS test needs to run at least 80 hours
* Discrepancy of actual PVIS (@70Hr vs. interpolated SQRT PVIS (@70Hr
® Previous 70 hour limits were proposed prior to 1006-2 test results at 70 hours. This

was done because no Changes were anticipated to the IIIH procedure to include

sampling at 70 hours

® Interpolation with SQRT was chosen because it is the transformation applied to the

IIF
® With the additional two test results, it seems that the SQRT provides higher values

when compared to the actual test results. The previously proposed limits tried to

take this into account.

* Currently, there are only two test results for 1006-2 at 70 hours. This is not enough
data to assess the average value or variability at 70 hours, but, it is better than no
data at 70 hours.

* With only (4) data points available, it is difficult to select the proper interpolation
@ between the 60 - 80 hours /






e
Data Available for Analysis

* IIIF Targets for reference oils

® 2017 HIF/IIIH data pairs available
® Oils: 1006-2 (reference oil from 2002 to 2013) and 433-2 (current IIIF

reference oil)
® (4) IlIH test results on piston batch 4
® (2) llIH test results on piston batch 3 with one ending at 79 hours

* 2018 IIIF/IIIH data pairs available (70 hour sampling)
® Oils: 1006-2 (reference oil from 2002 to 2013) and 433-2 (current IIIF

reference oil)

® (2) IlIH test results on piston batch 5 per oil: one test ended at 76 hours

e APV in IIIH is average of UNWEIGHTED PISTON BOSS VARNISH
AVERAGE PIS across six cylinders
(-,






lIIH Data Set

* Applied Severity Adjustments were based on EOT test results

e [IIH Data included in the analysis are shown in the below table

HiH
HiH
HiH
HiH
HiH
HiH
HiH
HiH
HiH
lH

IND
433-2
1006-2
433-2
1006-2
433-2
1006-2
433-2
1006-2
433-2
1006-2

TESTKEY

120225-11IH
120224-11IH
125280H1IH
120222-11IH
125220H1IH
12887 1-11IH
139158-11IH
139159-11IH
139165-11IH
139163-11IH

LTM5SLAE LTMSAPP

G

PEPOO0O6OFPFQ

[ T S R N I R S R ¥)

1136
180.51
9.68
60.79
6.56
76.21
10.67
106.53
7.96
85.7

137
2884
105
21558

564.66

95235

34.24

16.18
40225
14.71
606.76
3105

28.66
783.65

144899

7218

26.6
141934
4181
173076
75.22

66.35

PVIS_OR @ PVIS EOT
PVISHOG0 PVISHO70 PVISHO76 PVISHO79 PVISHOBD PVISHD84 PVISHOI0 90 hr.

7218
952.35
266
1419.34
4181
1730.76
75.22
564.66
66.35
144599

AFTER 5A

88.48
1167.38
46.84
2499.07
44 85
1856.46
127.03
953.58
89.32
1950.59

PVIS70 after
EOT SA

23.13616165
4870415343

14.1347776
290.2206384

PVISE0
after EOT
SA
13.92
221.27]
17.04
107.03
704
BL75
18.02
179.9
10.72
115.37]

WPD_OR
408
201
442
237
414

19
368
1.39

43

24

WPD

AFTER

EOTS5A WPD70
3.79
172
4.26
221
3.94

17

3.85
206
4.24
234

4.5
2.86
5.1
3.63

WPD70
AFTER
EOT 5A

4.67
3.03
5.04

3.57

APV

9.44
7.31
9.73
8.08
9.72

69
9.37
6.22
9.53

73

APV
AFTER

EOTSA APV 7D

9.18
7.05
9.28
7.63
9.53
6.71

9.1
5.95
9.08
6.85

98
85
994
8.75

APVTO
AFTER
EOTS5A

9.53
8.23
9.49

8.3






e
How llIIH Limits were generated

® [imits for the IIIH were calculated using the IIIF reference oils
probability of passing for the target dataset

e [IIH data:

e All available data were used in the calculations

® The IIIH data were severity adjusted by the severity adjustment at end of
IITH test.

® For PVIS 60 hour: Piston batch 3,4 and 5 were used (all available data)
® For 70 hour sampling PVIS, WPD and APV: only piston batch 5 data are
available

® Two types of standard deviation were used:

IIIH sample standard deviation (n= 5 for PVIS; n=2 for PVIS 70 hour, WPD and
APV)

IIIH SA standard deviation (LTMS document) was used to avoid applying in the
calculations sample standard deviations based on only two tests. This is the main
reason for recommending a particular column in slide 5 and not the other.






Visualization of Proposed limits






g IIIF PVIS 60Hr and IlIF Limits vs A

IIIH PVIS 60Hr and IlIH Proposed Limits

PVIS60 vs. hour By Qil and Test

IND et
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¢ |IIF target
. Proposed
L S — | —— - SJ = 307
CH-4 295
) s
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230 Ve T CH-4= 249
=:-
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g
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100
i 4
_.1
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s
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3500+

PVIS vs. test by oil sampling time
oil
1006-2

3000

2500 -
- 2000
i1

o
2 1500 |

L ]
L]
1000

70 70 after EOT SA
hours

Zooming in closer
to the limit

(-

80

Proposed SL, CI-4, C]-4 = 181

IIIF PVIS 80Hr and llIF Limits vs

o I
o IIIF target

== |||H PVIS 70Hr and IlIH Proposed Limits

All data
PVIS vs. test by oil sampling time
ail
1006-2
1000
EDO . — s
L 4
L 4
600 -
. &5
== LITITT]
> &
- : s
v L ]
7 400 -
200 - =
0 -
70 70 after EQT 5A 80
hours

« |lIF

* |lIF target

* |IIH

oA PYIS stacked

SL, C1-4, C]-4
=275






IIIF WPD 80Hr and llIF Limits vs
l1TH WPD 70Hr and IlIH Proposed Limits

WPD vs. Sampling hour by Oil and Test
IND = |lIF

433-1 1006-2 433-2 » |[lIF target
= [IIH

01 WPD stacked

SJ=32 _ _ _ _ _ _ _ ‘H—H e Proposed SL= 3.3
3_

_——- —— Proposed S]= 2.5
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IIIF APV 80 hour and IlIF Limits vs
IlIH APV 70 hour and IlIH Proposed Limits

APV vs. Sampling hour by Oil and Test

433-1

IND = |lIF
1006-2 433-2 . :::Eltarget
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Appendices

1. PVIS profiles for IIIF and IITH tests

2017 Proposal

2017 Candidate data pairs submitted
Interpolated 70 hour PVIS

Currently, approved limits from the ASTM ballot

(o) WO 5 BEE SN OS B )

2017 Summary table for establishing [IE/1IIH equivalency limits






PYIS 2

IIIF 1006-2 target PVIS (10 hour intervals) and IlIH 1006-2
PVIS (20 hour intervals) ALL DATA available, including three
candidate tests A01-02-03

PVI5vs. Hours by test

B4 | TESTKEY
7000 - o —_—120222-IIH ——45294 —A-03 lIIH
* 1006-2 llIF target data in light blue (30 tests) — 120224-H  —45205  — IIFAVG
|+ A-01,A-02, A-03: offered candidate data A B - A
6000 . _ i — 139163-lH —45307
1006-2 IlIH (piston batch 3, 4 and 5) (5 tests) e s
J — 42504 — 46855
— 42507 — 47075
5000 —— 42508 —— 47086
— 42500 — 47090
—42510 — 47160
——42512 ——48527
4000 ——42515 —— 48051
— 43569 —48517
43573 = 40510
44185 — A-01 1lIF
2000 — 44186 —A-01 1IIH
Lo 443093 —A-02 lIF
s | ——44308 —A-02 lIH
—452093 —A-03 lIIF
2000 - B4
B4
_ B4
1000 X
B4 q .
Candidate oil A-03
0_
T T T T T T T T T
10 20 30 40 50 60 70 80 a0
Hours

™~






e

llIF target PVIS (10 hour intervals) and IlIH PVIS (20 hour
intervals)
Zooming into region around the 1006-2 breaking point

PVIS 2 vs.Hours
2000
Mean(InterPVIST0 Mean(InterPVISTO [34
test IND TESTKEY sqrt) LN)
1800 IIF A A-01 IF 7705 66.208
IIF A A-02 IF 8055 79,253 B4
IIF A A-03 IF 4554 33758
IIF simple avg 1006-2 IIIF AVG 42532 305846
1600 - 1006-2 Il . 35304
1006-2 1 93
1006-2 1 IH
1006- H
1400+ 1006-2 139159-IIH
1006-2 139163-lIH
A A-07 WiH
A A-02 HIH
1200 A A-03 IIH
~ 1000 Table shows that interpolation
S ) ) )
a with sqrt prov1des hlgher values
800~
than log. Actual 70 hour results
| are 215 and 288.
600
400~
000 - gEma ” 783, 402, 607
. — 565 (76 hrs.)
..... S — @80 hrs.
-
0- @70 hrs. B-5, B-4
B-5
T T I I ! T ! ! ! ! T
10 20 30 40 50 60 70 80 a0

TESTKEY

= 120222-lIH
--=-120224-1IH
= 128871-1lIH
= 130159-1IH
= 130163-IlIH
—42500
——42504
—42507
—42505
—425009
—42510
—42512
—42515
——43560
—43573
—— 44185
—44186
—44303
—44306
—45203

—— 45204
——45285
— 45305
— 45306
— 45307
— 45012
— 46855
— 47075
— 47086
—47090
— 47160
— 48527
— 48651
— 49517
—49519
—A-01 lIF
= A-01 lIIH
A-02 IIIF
= A-02 lIIH
—A-03 IIIF

== A-03 lIIH
— llIF AVG
= = IIF target
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2017 Proposal

™

Potenfial
TargetTest& P;arimeter:slk)rTe- CategonesatS;k:kTigaﬁlggtfmtndeﬂe- ,_sr::;g::f I FanEemes iy s zuggestedllmnsmaﬁam same probability of pass for 1006-2 and 433- e Proposed limits
Tie-Back
Test| Parameters | Transformation 5J SL CH-4 Cl-4 Cl-4
=>60hr PVIS 117
T0hr interpolated PVIS 388
433-1 nowhere nearfailing 80hr PVIS 1300 all 3 high prob
WF | 6ORr %KV40 I v 325 1H 120@60h
r " pvis 1006-2 just barely fails 51 calc S0PVIS 3600 pass == @¢c0hrs
5a90hrPVIS 5000
break between 60and 80 hours
==60hr PVIS 106
70hrinterpolated PVIS 386
433-1 nowhere nearfailing 80hr PVIS 1100 all 3 high prob
IF | 60hr 3KV40 I v 295 IIH
r " pAis 1006-2 2/30fail CH-4 calc S0hrPVIS 3100 pass === no@6ohrs
5a30hrPV IS 4300
break between 60 and 80 hours
== 60hr PVIS 60
433-1 nowhere nearfailing 80hr PVIS 400 . -
IIF | 80hr%kv40 | tsart - oo o | ceva > | WK pvis 1006-2all fail, limit slightly below lowest 1006- calcS0hrPVIS 1400 A-Gapp 310 @70 rsinterpolated in
275@70hrs == square root space
2 53 90hr 1800
break between 60and 80 hours
WF | 80hr-wPD na vz I WPD ‘;3;;2}““!35;5:5: ”:&;EPID;'B = calc WPD: 1.9
WIF | 80hr-WPD na oA H WPD 1;‘;2;;3':5?;;0 ::'Ea\l;;:;pf;'s =>calc WPD:23
-2 fails 53 .
433-1easily passes = calc APV 6.6
IWF | 80hr- APV ER IH A, =5 16
r na w 1006-2 easily passes saAPV 6.3 I EET
433-1 fails 5/31 => calc APV 7.2
IWF | 80hr- APV PEN IH A, =5 :7.
r na w 1006-2 fails 3/30 saAPV 6.8 D
Hot Stuck .
HIF Rings none none nohotstud(nngs
 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
L

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.
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Candidate data pairs: PVIS llIF vs. PVIS llIH by QOil using the

same scale

Scales are truncated to show more detail for lower values

IIIH PVIS and IIIF PVIS by oil vs. Test Hours ——1IIH A-03

900 -
800 -
700+
600 -
500
400 -

—IIF A-03
~—IIH A-02
—IIIF A-02
~—IIH A-01
~—IIF A-01

300=

IH A-03 & TF A-03

200+
100+

800 -
800 -
700+
600 -
500+
400 -

300=

200
100

IIH A-02 & TIF A-02

900
800
600 -

500
400

M e e e e e = = = = = = = = = = = = — = —— =

IH A-01 & TMF A-01

200
100

Test Hours

! | ! | ! | ! | ! | ! ! T !
0 10 20 30 40 50 60 70 &0 a0






Interpolated 7OHr PVIS

TESTKEY IND PVISEOT Hours PVISHO80  PVISHO70 PVIS70intSqgrt  PVIS70intLn  PVISHO60
120225-IlIH KA33-2 72.2 34.24 21.26 19.72 11.36
120224-IIIH [1006-2 952.3 79 . 180.51
125280-IlIH 1433-2 46.8 16.18 12.72 12.51 9.68
120222-IIIH [1006-2 2499.1 402.25 193.95 156.37 60.79
125220-IIIH  1433-2 44.8 14.71 10.23 9.82 6.56
128871-IlIH [1006-2 1856.5 606.76 278.26 215.04 76.21
139158-IlIH  1433-2 127 31.05 13.7 19.53 18.20 10.67
139159-IIIH [1006-2 953.6 76 . 288.4 106.53
139165-IIIH  1433-2 89.3 28.66 10.5 16.71 15.10 7.96
139163-lllH [1006-2 1950.6 783.65 215.59 346.91 259.15 85.7
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Currently approved limits from the
ASTM ballot

Ratonale: Incorporate revisions voice-approved at the Subconunittee DO2 BO Mecting. Dec. 2017

DELETIONS ARE SHOWN IN BLUE FONT AND CROSSED OUT. ADDITIONS ARE SHOWN IN
RED FONT AND UNDERLINED

TABLE 3
Cotegory  TestMethod  Rated or Measwred Parameter Promacy Pedfonmanse Critenia
One Test_Two-test Thaee-1est
CH-4 D720 (Sequence TH1G) RuWwmatic viscosity, %o increase 150 150 (MTAC) 150 (MTAC)
at 40 °C max
o DS1LLASsausnss T GUL KEumie Aascos iy, Ye mnsieoss 110 MO OMIAC)Y 11OOMIAC)
a0 T e
Cla DTA20 (Sequence 111G) KInenme Viscosity, percent icrease 150 150 (MTAC) 150 (MTAC)
M A0 °C pax
ot DS1LLL(Sequence LI TOY KAneimans Yiscosity, Yo inciesss 370 ATOMMIALY  AT0AMTAC)
RO T e
Cl-a D7320 (Sequence 1H1G) Kinenmanic Viscosity. %s tncrease 150 150 (MTAC) 150 (MTAC)
ot 40 °C mnx
oL DRELLL (Sequense LD TOl' Kinamatis VisCosity, s increase %o STOMIAC)Y ITOMTIAC)

QL30T C s

¥ 70l Value s interpolated according 1o the equation

w‘wsw.mu\mwsemou)"

2

PVIS@ TOH =
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Summary table for establishing llIF/I1IH

equivalency limits

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 CJ4
60hr - %KV40 .
lnF (55hr) In v 325 v 295 llIH pVis
80hr - %KV40 .
lnF (70hr) 1/sgrt v 275 v 275|\v 275| llIHpVis
lIF | 80hr -WPD na v 3.2|v 4.0 INIHWPD
llIF | 80hr - APV ha v 8.5|lv 9.0 IIIH APV








