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ASTM Antitrust and Recording Policy

ASTM International is a not-for-profit organization and developer of voluntary consensus standards. ASTMs
leadership in international standards development is driven by the contributions of its members: more than
30,000 technical experts and business professionals representing 135 countries.

The purpose of antitrust laws is to preserve economic competition in the marketplace by prohibiting, among
other things, unreasonable restraints of trade. In ASTM activities, it is important to recognize that participants
often represent competitive interests. Antitrust laws require that all competition be open and unrestricted.

It is ASTMs policy, and the policy of each of its committees and subcommittees, to conduct all business and
activity in full compliance with international, federal and state antitrust and competition laws.The ASTM Board of
Directors has adopted an antitrust policy which is found in Section |19 of ASTM Regulations Governing Technical

Committees.All members need to be aware of and compliant with this policy. The Regulations are accessible on
the ASTM website http://www.astm.org/ COMMIT/Regs.pdf).

Electronic recording of ASTM meetings is prohibited.
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EOFT and EOWTT Surveillance Panel Membership

21 members

Beth Schwab, Afton Chemical Victoria Fein, Lubrizol

Michael Kunselman, Center for Quality Assurance Jason Bowden, OH Technologies Inc
Robert Stockwell, Chevron Oronite Greg Miiller, Savant Group
Quanchang Li, ExxonMobil Maggie Smerdon, Savant Labs
Michael Deegan, Ford Sean Alston, SGS North America
Melissa Chu, Infineum Jared Cavaliere, SwRI

Angela Willis, Infineum Becky Grinfield, SwRI

Joe Franklin, Intertek Yong-Li McFarland*, SwRI

Karina Gil, Intertek John Loop, TMC

Michael Johnscher, ISP Amy Ross, Valvoline

Litchi Xie, Lubrizol Additive (Zhuhai) Co., Ltd. *Chair
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New EOGT WK86363, ILS# 1854

" Ford request for a new Engine Oil Gelation Test (EOGT): request to add a new test
filterability test to better screen oils for field issues

= Current status

— Method: 3 drafts (large volume (600g), small volume (200 g), and Afton method)
uploaded on ASTM Collaboration Area

— Qils: 11 potential reference oils offered; 17 oils received at TMC
— Screening Tests and ILS: Screening Test and additional tests ongoing

— Timing: ILS tests to be run by October, and final method ballot in January or February
2025
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Updates 8-19-24

* Root Cause Subgroup update (Afton method update, water type update, Cold Soak tests
update)

" |SP rerun of performance oils estimate to complete by August |6, please confirm lab
running Oils F and K before starting
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MEASURING THE
GELATION PROPENSITY OF
ENGINE OILS — AFTON
TECHNIQUE

8/14/2024




AFTON TECHNIQUE SCOPE

mMethod covers the determination of the tendency of an oil to form a
precipitate that causes an abrupt viscosity increase due to gelation. It
simulates a problem that may be encountered after multiple cold starts
or short drive times, resulting in a buildup of water contamination in
the oil. After long storage periods, gelation of the oil/water/precipitate

mixture can be observed.




PROCEDURE

m8.| Take samples in accordance with the instructions in Practice D4057.
®9 Preparation of the Acetic Acid Solution
m9.| Transfer | L of deionized water to a glass container and add glacial acetic acid under mixing until a pH of (3.5 % 0.2) is reached.

29.2 After 24 hours, test the pH of the water using a digital pH probe and ensure the pH is still (3.5 £ 0.2). If the pH is too high, add additional glacial acetic acid. If the pH is too
low, dilute with deionized water until the appropriate pH is reached.

m|0 Preparation of the Test Oil Sample

=|0.]1 Add (40 * 0.1) g of the new oil to a 120 mL glass container with a lid.

2[0.2 Add (12 £ 0.1) g of the acetic acid solution to the oil with an appropriate stir bar.

=] 0.3 Mix the test oil for at (400 RPM) for | hour at (45 + 5 )°C. Close the glass container and store at room temperature in the dark for (3 + 0.25) days.
= | 0.4 After the storage period, add (16 + 0.1) g of the acetic acid solution to the test oil sample.

®| | Procedure

m| |.] Propagation of the gel structure through shear mixing

m[[.l.] Submerge the shear mixer approximately halfway down the fluid volume and turn the shear mixer to 7,000 RPM. Manually swirl the test oil container slowly in a circular
motion for 30 secs.

m|[.1.2 Increase the shear mixing speed to 16,000 RPM and continue to swirl the container slowly in a circular motion for 90 secs.

u||.2 Determine the fluid flow rate

m|[.2.] Place the glass funnel atop the graduated cylinder opening.

m|].2.2 Quickly pour in the entire volume of the test oil into the funnel and start the timer once the first drop has dispensed from the funnel stem.

m|[.2.3 Record the volume of test oil in the graduated cylinder every |5 secs for 180 secs.






| I AM SAMPLE (HEATING
DIFFERENT WITH FLASKS)




|2 NOON SAMPLE — HEATING
WITH FINAL FLASK ONLY. DID
NOT FAIL, TOO FAST TO HEAT.
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SwWRI Results on Afton Method

Jared Cavaliere
August 16,2024

® ADVANCED SCIENCE. APPLIED TECHNOLOGY.
DSOUTHWEST RESEARCH INSTITU TE swri.org



Volume, ml
= N W S Ul (@) ~d (00)
O O O O © O© o O

o

{

15

._—

30 45

60

—-Q0il F- 1
—-Qil F- 2
—-0il F-3
—-Qil F- 4
—-Q0il K-1
—-Q0il K-2
—-0il K-3

L 0ilk4

/5 90 105 120 135 150 165 180

Time, seconds

ADVANCED SCIENCE. APPLIED TECHNOLOGY.

DSOUTHWEST RESEARCH INSTITUTE

swri.org



1.20
1.00
0.80
0.60
0.40
0.20
0.00

Flow Rate, mL/s

SwRI

OiIF-1 OilF-2  OilF-3 O|IF’ Ol Oik2  Oilk3  Oilk4.
l v v v v

pH 3.35 pH 3.47 pH 3.35 pH 3.47

Did follow blending instruction

ADVANCED SCIENCE. APPLIED TECHNOLOGY.

swri.org

DSOUTHWEST RESEARCH INSTITUTE



Volume,

45

60

—&— Oil F- 2

—e—Qil F- 3

—o—Qil F- 4

=0=Qil F- pH 3.0
—e—Qil F- No Age pH 3.5
—o—Qil K-1

—e—Oil K-2

—o— il K-3

—e—Qil K-4

/ —e— il K- No Age pH 3.5

._7

75 90 105 120 135 150 165 180

TI me, secon d S ADVANCED SCIENCE. APPLIED TECHNOLOGY.

swri.org

DSOUTHWEST RESEARCH INSTITUTE



1.20

0.00 ] — — I I | | I | |

OilF-2 OilF-3 OilF-4 OilF-pH OilF-No OQOil K-1 Oil K-2 Oil K-3 Oil K-4  Oil K- No
3.0 Age pH Age pH

® 25 ADVANCED SCIENCE. APPLIED TECHNOLO&!.
DSOUTHWEST RESEARCH INSTITUTE swri 'org

—
o
S

o
(00)
-

Flow Rate, mL/s
o O
IN o)
o O

o
N
-




Observations

" pH dependent
— 3.5 is the magic number
— Suggest checking pH before each use
" Shear/blending technique dependent
— Constant movement

— Do not keep stationary as heat is quickly generated.

" No aging still shows differentiation
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Afton Method Test Results

= Savant and SwRI, and probably Afton will run | day storage test with target temperature of 40C
+/- 5C, check pH using pH meter, run in duplicate, mix at 15,000 rpm, and report the volume, in
mL, at 90 seconds for run | and 2 and the average.

* Group to consider what test would report: average volume at 90 sec (of 2 runs), flow rate, or
something else! Go forward with avg volume at 90 sec result for now, can change if needed.

" Other labs checking on equipment needs (Intertek and Valvoline). ISP thoughts?

" Propose to move to ILS with edits after next meeting
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Savant Cold Storage Tests
Time Inteval ROOM TEMP Percent Change 0C Percent Change
Sample IDs
Week Run1 Run 2 Average Run 1 Run 2 Average
CMIR 183759 $20231005-017 (Oil F) -12.29 -9.57 -10.93 -7.40 -8.05 -7.73
Week 1
CMIR 183761 $20231005-019 (Oil K) -9.40 -6.50 -7.95 -8.96 -5.37 -7.17
CMIR 183759 $20231005-017 (Oil F) -17.61 -15.85 -16.73 -6.47 -9.96 -8.22
Week 2
CMIR 183761 $20231005-019 (Oil K) -7.65 -6.86 -7.26 -8.29 -7.61 -7.95
CMIR 183759 $20231005-017 (Oil F) -15.62 -1.78 -8.70 1 -6.85 -2.93
Week 4
CMIR 183761 $20231005-019 (Oil K) -6.69 -11.67 -9.18 -13.25 -5.32 -9.29
CMIR 183759 $20231005-017 (Oil F) -36.75 -49.94 -43.35 -17.18 -27.9 -22.54
Week 8
CMIR 183761 $20231005-019 (Oil K) -20.69 -16.32 -18.51 -16.43 -6.64 -11.54
CMIR 183759 $20231005-017 (Oil F) -50.52 -57.92 -54.22 -16.32 -34.58 -25.45
Week 9 (Aug 6)
CMIR 183761 $20231005-019 (Oil K) -21.23 -21.8 -21.52 -13.25 -3.78 -8.52

QOur cold and room temberature storage continues to show discrimination at 9 weeks

Notes 8-19-24: Ask Savant to verify pH of EOT samples (9 week samples) using pH meter, after separating water from oil phase.



Draft Timeline — updated August 19
. pae

Task 56 7-8 910 1112 12 34 MayJun Jul-Aug Sept-Oct Nov-Dec  Jan-Feb
2023 2023 2023 0. 2024 2024 2024 2024 2024 2024 2025

Develop test procedure and ILS report
form

Collect and prepare donated oil samples
(18 oils)

Screening samples shipped to labs (6
labs)

Screening labs run 4 tests

Data analysis for Screening and Proposal
tests

ILS samples shipped to ILS labs (6 labs)

ILS Labs run tests -

Data analysis for ILS, generate Research
Report (RR) & Precision

Ballot test procedure and RR

Generate pass/fail limits [Outside this

4 Surveillance Panel]
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EOFT D6795 and EOWT D6794 Method Review cont.

— 3. Consider rewording for which side to test on filter. The method says “filter smooth side up”. It
isn’t always easy to see which side is “smooth”.

* Current wording: Section 10.1:Assemble apparatus as shown in Fig.| with filter installed in proper orientation
(25 um smooth side up).

* Request labs to respond to TMC on how they determine smooth side up. If no comment, group would
then remove words:“in proper orientation (25 pm smooth side up).

* Notes 8-19-24: No additional lab feedback, move forward with proposed changes to the 2 methods.
" WK91396 opened to revise D6795

* WK91397 opened to revise D6794
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Action Items and Next Meeting

= Root Cause group to consider if pH was root cause for lack of differentiation in original EOGT method;
ask labs to run pH on EOT sample (ISP, SwRI, Afton, Savant)

= SwRI, Savant, and Afton to report on their Afton method for 1 day storage.
= YM to draft ballot for changes to EOFT and EOWTT.

= YM to check with Intertek on additional EOT sample analyses

= Group ready to move onto ILS pending next meeting’s results?

" |Include acetic acid vs carbonic acid chemical reaction slide

= Sample size: 120 mL? Jacob Z to let us know if adequate

= Request labs to let John know how much volume remaining of Oil F and K

= Ask Savant to verify pH of EOT samples (9 week samples) using pH meter, after separating water from
oil phase

= Next meeting to discuss how to include running oils F and K runs in ILS, also to discuss with Root
Cause group.

* Next Meeting: Wednesday Sept 4 at 9:00 AM CDT for | hr
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Thank you for your support!

Participants

Method Development (11) Oil Donations (9) Testing Labs (7)
Afton Afton Afton
ExxonMobil Ford Intertek

Ford Infineum ISP

Infineum Lubrizol Savant

Intertek OH Technologies (donate filters SwRI

ISP only) TMC (monitoring system only)
Lubrizol Oronite Valvoline
Oronite Subaru

Savant TMC (collection, shipping only)

SwRI Toyota

TMC
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