Sequence 111 Surveillance Panel

Meeting Minutes
Tuesday November 14, 2017
09:00 - 12:00 CST
SwRI Building 209

Agenda

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. — R. Stockwell, Chair

1.0 Attendance

[For |

The attendance is attached. -
Attendance. pdf

2.0 Chairman Comments

The chair thanked everyone for their attendance.

3.0 Approval of minutes

The minutes from 09/22/2017 WebEx Conference Meeting were approved.

4.0 I11H Action Items
4.1 Lab Severity Task Force Report and CPD parts update — Bowden

Jason Bowden presented the attached report. In response to a question, Jason
commented that the hope is that the Batch Code 5 pistons will be at least a 5 year supply. m;

CPDReport. pdf

4.2 111F to 111H correlation update — Stockwell

Robert Stockwell presented the attached report. The pvis correlations look
reasonable, but the wpd correlations are more problematic. Slide 6 shows proposed

correlations, but the work is continuing. NIH % df
- HIF.p



4.3 Path forward with batch 5 pistons - All

Todd Dvorak presented the attached. Slides 5 — 7 contain a ring gap study
proposals. Following Todd’s presentation, a long and wide-ranging discussion
ensued, during which a motion to allow calibration period adjustments was passed: m;

I1H-RING-GAP-STUD
Y-TEST-PLAN-10-20-1

Motion: The panel directed the TMC to adjust calibration periods as necessary
(all normal rules apply) to facilitate the batch code 5 study. (Campbell, Schweitzer).
The motion approved without objection.

Ankhit Chaudhry presented the attached, showing ring gap effects on blowby. E.;z,
1IH blow-_by SwRI
development. pdf
To wrap up the discussion, the following actions were motioned (Schweitzer,
Leverett):

- OHT to ship hardware once it is available, expected first week of December

- OHT will donate the parts for the study

- SwRI offered to run a 20-hr blowby screener test

- Labs will run the BC5 tests in December, according to Phase 1, option 1,
test specified ring gaps

- Stands used in the study are to be either currently calibrated (reference
adjustments apply) or previously calibrated

- Once available, the data will be reviewed by the panel

The motion passed unanimously.

It was noted that if the study advances to Phase 2, the same stands will be used,
running the same oils.

4.4 TGC Alternate Supplier Protocol — Pat Lang

Pat Lang presented the attachment. The TGC is in the comment collecting stage.
Once the wording has been finalized and approved, it will then be incorporated into
individual test methods. Pat asked that anyone with comments notify him.

gp.

I11H Recommended
Wording for Alternat

4.5 111H Procedure update

Amol Savant mentioned that there are still some needed corrections. He will
forward to Rich Grundza for incorporation in a future information letter. There was



also discussion regarding the control of the Il1H build manual. The current manual is
from March 2016 and is posted on the TMC website. Action Item: Robert Stockwell
will reach out to Sid Clark to obtain the most recent version of the build manual.
The panel will then review at a future meeting.

5.0 Next Meeting

Tentatively scheduled for January 9, 2018.

6.0 Meeting Adjourned

The meeting adjourned 11:24 am.

























OH TECHNOLOGIES, INC.
CENTRAL PARTS
DISTRIBUTOR REPORT
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SEQ. IIIF/G

Seq. IlIF/G Batch Code Changes

PUSHROD 13
MAIN BEARING 30
ROCKER ARM 23
IIIF SPRINGS 10

(Est. late 2017)

OHT3F-078-1 pistons have recently been depleted. As a reminder, OHT conducted buildouts of
materials based on industry surveys provided by the testing laboratories. OHT is in process of
determining if additional Grade 78 pistons can be manufactured.

All other components are currently in stock.
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Seq. llIH

Inventory

Batch Code 4 pistons = ~1,000 each
Batch Code 4 rings = ~90 runs

Batch Code 5 pistons = 18,000 each
Batch Code 5 rings = 600 runs with expected delivery week of November 14,

Seq. IlIH “parent rings” = 600 runs with expected delivery early December 2017.






QUESTIONS

If you have any questions please do not hesitate to contact OHT.

Thank you.
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IlIH / llIF Data Analysis

Analysis group

Update: 07 November 2017 for CLOG 09 November 2017

© 2017 Chevron





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
325 295 [IH pVi
lHF (55hr) In v v pVis
80hr - %KV40 .
lF (70hr) 1/sqrt v 215 v 2]5|v 215| llIHpVis
lNF | 80hr - WPD na v 3.2|lv 4.0 lHIHWPD
lIIF | 80hr - APV na v 8.5|v 9.0 [IIH APV

lIIF will be unavailable early 20187 < 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
IIIF 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.
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CLOG IlIH = llIF Analysts Participants

* Elisa Santos

e Martin Chadwick
e Thom Smith

* Robert Stockwell
e Art Andrews

e Lisa Dingwell

« Abaigeal Ritzenthaler
e Todd Dvorak

* Rich Grundza

« Kevin O’Malley
e Travis Kostan

e Jo Martinez

e Jim Rutherford
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Since CLOG September 25 Update

* 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 IlIF 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 llIH is average of UNWEIGHTED PISTON BOSS VARNISH
AVERAGE PIS across six cylinders

© 2017 Chevron 4





lIIH CLOG tests with interpolation

diou|

x
=
[

aoeds 11bs

ul pail

Filter Settings
- IND: (1006-2, 433-2)
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Current Proposa

Potential
Target Test & Parameter(s) for Tie- | Categories at Stake that Cannot Be Continued if Tie- | Surrogate . d Suggested limits to attain same probability of pass for 1006-2 and 433- d . d Limi
Back Back Not Established Tests for IlIF outcomes in target datasets 2 ata pairs Proposed Limits
Tie-Back
Test| Parameters | Transformation SJ SL CH-4 Cl-4 CJ-4
=>60hr PVIS 117
70hr interpolated PVIS 3838
X 433-1 nowhere near failing 80hr PVIS 1300 all 3 high prob
IIF | 60hr %KV40 In v 325 1IH pVis N X 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 néarfalllng 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
433-1 h faili 80hr PVIS 400
v 275 v 275 v 275 . A An?W ‘ere neartaliing r A-03 pp 370 @ 70 hrs interpolated in
IIF [ 80hr %KV40 1/sqrt @10 h IH pVis [1006-2 all fail, limit slightly below lowest 1006- calc90hrPVIS 1400
rs) (@70 hrs) | (@70 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 eafs'ly passes PECUWDLE =>calc WPD: 1.9
1006-2 just passes saWPD 1.7
433-1 fails 9/31 =>calc WPD 2.3
IIIF | 80hr - WPD na v 40 IIHWPD ) =>calc WPD: 2.3
1006-2 fails 19/30 saWPD 2.2
IF | 80hr - APV na v 8.5 IIIH Apv 433—1935'_"’ passes PEIEANEE =>calc APV: 6.6
1006-2 easily passes saAPV 6.3
433-1 fails 5/31 =>calc APV 7.2
IF | 80hr - APV na v 9.0 IIIH Apv X =>calcAPV:7.2
1006-2 fails 3/30 saAPV 6.8
Hot Stuck
F 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 llIH batch 4 without severity adjustment, we could
maybe readjust limits if the test is ever brought back to target.






Appendix
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September 25, 2017 summary for CLOG

1006-2 only, scale truncated
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September 25, 2017 summary for CLOG

433 only, scale truncated
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Candidate data pairs

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 PVIS9O 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
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
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
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
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Concern: There is no IlIH data at 70 hr. to properly
evaluate the transformation selection used with
the 70 hr. interpolation

These three oils are identical,
excepted for the 70 hr.
hypothetical measurement:
200%, 400% or 600%.

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

Interpolation based on:

Sqart. => llIH PVIS @70 =
605%

Log e=>IlIH PVIS @70 = 200%
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Candidate data: Below there are three stacked panels
Each panel shows a pair of hourly candidate data by Oil:

PVIS IlIF vs. PVIS IlIH

© 2017 Chevron
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HIF limits
275% to 325%

HIF limits
275% to 325%

HIF limits
275% to 325%





Candidate data: PVIS llIF vs. PVIS IlIH by Oil (common scale)
Scales are truncated to show more detail for lower values

© 2017 Chevron
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IF

[1H

HIF limits
275% to 325%

HIF limits
275% to 325%

[IF limits
275% to 325%





[IIF hourly PVIS: GF-2 Oil 1006-2

e 1006-2 IlIF Target (based on 30 tests listed on the legend) and three IlIH 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 targetfor ___________________
oil 1006-2 (the PVIS scale is truncated for test 47086)

* Note that IlIH samples every 20 hours, while the IlIF samples every 10 hours

© 2017 Chevron 14





		IIIH / IIIF Data Analysis

		Overview

		Slide Number 3

		Slide Number 4

		Slide Number 5

		Slide Number 6

		Appendix

		September 25, 2017 summary for CLOG

		September 25, 2017 summary for CLOG

		Candidate data pairs

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

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

		Candidate data: PVIS IIIF vs. PVIS IIIH by Oil (common scale)�Scales are truncated to show more detail for lower values

		Slide Number 14




Draft of the wording that was generated during the August 30, 2017 Technical
Guidance Committee Meeting Conference Call:

Alternate Supplier Protocol

ASTM International policy is to encourage the development of test procedures
based on generic equipment. It is recognized that there are occasions where
critical/sole-source equipment has been approved by the technical committee
(surveillance panel/task force) and is required by the test procedure. The
technical committee that oversees the test procedure is encouraged to clearly
identify if the part is considered critical in the test procedure. If a part is deemed
to be critical, ASTM encourages alternate suppliers to be given the opportunity
for consideration of supplying the critical part/component providing they meet
the approval process set forth by the technical committee.

An alternate supplier can start the process by initiating contact with the technical
committee (current chairs shown on ASTM TMC website). The supplier should
advise on the details of the part that is intended to be supplied. The technical
committee will review the request and determine feasibility of an alternate
supplier for the requested replacement critical part. In the event that a
replacement critical part has been identified and proven equivalent the sole-
source supplier footnote shall be removed from the test procedure.






Blow-by data from
Development

SOUTHWEST RESEARCH INSTITUTE®

Ankit Chaudhry

Project Engineer

FUELS & LUBRICANTS RESEARCH

swri.org
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Development Data

* The following data set was generated during test development.
= All tests EOT before 4/4/14.

® FUELS & LUBRICANTS RESEARCH
©SOUTHWEST RESEARCH INSTITUTE Swri'o rg





Blow-by over the test length
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Initial Blow-by and Ring Gaps
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Average Blow-by 1-99 hours
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PVIS at 100 Hours vs Ring Gap for RO 435

450.00

400.00

350.00

300.00

250.00

PVIS (%)

200.00

150.00

100.00

50.00

0.00

SwRI

20/25

25/35

Ring Gaps

30/40

FUELS & LUBRICANTS RESEARCH

swri.org





For Additional Information

Ankit Chaudhry

Research Engineer
Gasoline Lubricant Evaluations Section

Southwest Research Institute
Engine Lubricants Research Department,
Fuels and Lubricants Research Division

6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX USA 78228-0510
(210) 522-2820

Visit us on the world wide web at:
http://www.swri.edu/4org/d08/d08home.htm

® FUELS & LUBRICANTS RESEARCH
©SOUTHWEST RESEARCH INSTITUTE swrl'o rg
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Proposal for llIH Piston Batch 5 Ring Gap Study

Date: 10-10-17






Statistics Group

* Doyle Boese, Infineum

® Jo Martinez, Chevron Oronite
* Kevin O’Malley, Lubrizol

® Martin Chadwick, Intertek

® Richard Grundza, TMC

* Lisa Dingwell, Afton

® Todd Dvorak, Afton

® Travis Kostan, SWRI

® Art Andrews, Exxon Mobil






Proposal for |lIH Piston Batch 5 Ring Gap Study

e The IIIH piston & ring batch 4 hardware is performing mild of target.

® The new batch 5 pistons are assumed to have similar (mild of target) performance

as compared to the batch 4 piston hardware.

® Piston Study - Task Force requested the statistics group to propose a ring gap test
plan to identify the ideal piston ring gaps that will achieve on target performance
(for the batch 5 piston/ring hardware).

* LabsA, B, D, and G have offered to donate (1) test each to study the effects of

increased ring gaps on [ITH test severity.

o All options will require a statistical analysis of the test data to identify the “ideal”

ring gaps that achieve on-target performance for the batch 5 pistons/ rings.

e Follow-on testing will be required to confirm on-target perforrnance

-,






\
Proposal for |lIH Piston Batch 5 Ring Gap Study

® Prior to full length testing of the new Batch 5 Piston/Ring hardware, it will be
advantageous to perform blow-by screening tests to ascertain the severity level of

the new piston batch.

e The following slides offers 3 different piston/ ring gap test plan options.






Proposal for |lIH Piston Batch 5 Ring Gap Study

¢ Test Plan Option H1:

® Phase 1 has “Pending Status” with possible Calibration for Batch 5 piston/ ring

candidate testing

Stage Gate | Test# Oil Piston Batch Ring Gap Lab Notes
1 436 5 "Test Specified" or SP to Define A Test Result is Categorized as "Pending Status"
Phase 1 2 434 5 "Test Specified" or SP to Define B Test Result is Categorized as "Pending Status"
3 436 5 "Test Specified" or SP to Define D Test Result is Categorized as "Pending Status"
4 434 5 "Test Specified" or SP to Define G Test Result is Categorized as "Pending Status"
"Pending Status" - SP to Review (Possible options include: Grant Calibration, Donated Test, etc.)
Stage Gate | Test# Qil Piston Batch Ring Gap Lab Notes
5 436 5 SP to Define A No Calibration Issued - Research Test Only
Phase 2 6 434 5 SP to Define B No Calibration Issued - Research Test Only
7 436 5 SP to Define D No Calibration Issued - Research Test Only
8 434 5 SP to Define G No Calibration Issued - Research Test Only

!

1) With Stats input, gap rings to achieve PVIS & WPD "on Target performance” for reference & candidate Testing.
(Candidate and Reference Tests will have BC5 Pistons & gapped rings)

Follow on Test Plan:

2) Evaluate reference data with new BC5 pistons and gapped rings to confirm "on target performance.”






Proposal for |lIH Piston Batch 5 Ring Gap Study

¢ Test Plan Option HD:

® Phase 2 has “Pending Status” with possible Calibration for Batch 5 piston/ ring

candidate testing

™~

Stage Gate | Test# Qil Piston Batch Ring Gap Lab Notes
1 436 5 SP to Define A No Calibration Issued - Research Test Only
Phase 1 2 434 5 SP to Define B No Calibration Issued - Research Test Only
3 436 5 SP to Define D No Calibration Issued - Research Test Only
4 434 5 SP to Define G No Calibration Issued - Research Test Only
Stage Gate | Test# Qil Piston Batch Ring Gap Lab Notes
5 436 5 "Test Specified" or SP to Define A Test Result is Categorized as "Pending Status"
Phase 2 6 434 5 "Test Specified" or SP to Define B Test Result is Categorized as "Pending Status"
7 436 5 "Test Specified" or SP to Define D Test Result is Categorized as "Pending Status"
8 434 5 "Test Specified" or SP to Define G Test Result is Categorized as "Pending Status"

"Pending Status" - SP to Review (Possible options include: Grant Calibration, Donated Test, etc.)

Follow on Test Plan:

1) With Stats input, gap rings to achieve PVIS & WPD "on Target performance" for reference & candidate Testing.
(Candidate and Reference Tests will have BC5 Pistons & gapped rings)

2) Evaluate reference data with new BC5 pistons and gapped rings to confirm "on target performance."






Proposal for |lIH Piston Batch 5 Ring Gap Study

e Test Plan Option H#3:

® No calibration option for follow-on candidate testing with batch 5 piston/ rings

™~

Test # Qil Piston Batch Ring Gap Lab Notes
1 436 5 SP to Define A No Calibration Issued - Research Test Only
2 434 5 SP to Define B No Calibration Issued - Research Test Only
3 436 5 SP to Define D No Calibration Issued - Research Test Only
4 434 5 SP to Define G No Calibration Issued - Research Test Only
5 436 5 "Test Specified" or SP to Define A No Calibration Issued - Research Test Only
6 434 5 "Test Specified" or SP to Define B No Calibration Issued - Research Test Only
7 436 5 "Test Specified" or SP to Define D No Calibration Issued - Research Test Only
8 434 5 "Test Specified" or SP to Define G No Calibration Issued - Research Test Only

Follow on Test Plan:

<

1) With Stats input, gap rings to achieve PVIS & WPD "on Target performance" for reference & candidate Testing.
(Candidate and Reference Tests will have BC5 Pistons & gapped rings)

2) Evaluate reference data with new BC5 pistons and gapped rings to confirm "on target performance."






