Sequence IV Surveillance Panel | MINUTES

REVISION DATE: 9/11/2017 9:45:00 AM

Relevant Test: Sequence IVA and IVB
Note Taker: Chris Mileti
Meeting Date: 07-26-2017
Commenis: Conference call to discuss preparations for upcoming Sequence IVB prove-out
testing.
1. AGENDA:

1.1. Agenda Provided by B. Buscher:
1.1.1. Previous acfion item review.
1.1.2. Motion on operational validity of (13) compieted tests from the original Sequence IVB
Precision Matrix.
1.1.3. Update from Haltermann on KA24E “green” fuel.
1.1 Sequence IVB hardware stafus:
4.1, Update on chamfered Batch Code-C intake camshafts.
4.2.  Update on OHT oil pans with modified pick-up tube.
1.43. Update from OHT and Toyota on the status of the next batches of critical
hardware.
1.1.5. Keyence Software:
1.1.5.1.  Update from the labs and the Metrology Sub-Group.
I.1.6. Update on the ongoing procedure review.
1.1.6.1.  Thisincludes an update on the availability of the latest draft procedure and the
engine assembly manual.
I.1.7. Review the next steps for this test.
1.1.8. Review the proposed Sequence IVB timeline.
1.1.9. Motion and action item review.

4
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2. REVIEW OF PREVIOUS BUSINESS AND ACTION ITEMS:

2.1.Intertek Experiments with Lubrizol Oil Pan:
2.1.1. Intertek continues to run experiments with the oil pan that Lubrizol modified with an oil
well and sight glass.
2.1.2. Water content:
2.1.2.1.  One of the Surveillance Panel members suggested that Intertek run the Lubrizol
oil pan using drain oil that already has water in it.
2.1.2.2.  They want to know if a significant concentration of water in the oil pan will
impact aeration or bubble formation.
2.1.2.3.  Intertek agreed to conduct the proposed experiment using one of their end-of-
test REO300 oil drains.
2.1.3. Intertek’s Comments on Lubrizol Oil Pan Design:
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2.1.3.1. Intertek provided the Surveillance Panel with a spreadsheet (IVB Oil Pressure Plots
- Oil Level Trials.xis) that contains oil pressure data collected with a stock IVB oil pan
and the Lubrizol oil pan.
2.1.3.2. The Lubrizol oil pan design (with an oil well) significantly improves oil pressure at
extremely low oil volumes (<1400mL).
2.1.3.3. The improvement offered by the Lubrizol oil pan design becomes less significant
at higher oil volumes (~10kPa at 2400mL}).
2.1.3.4. The stock IVB oil pan and the Lubrizol oil pan generate similar oil pressures at an
oil volume of 3000mL.
2.1.3.5. Itis unlikely that the oil volume of a Sequence IVB test will drop below 1800-
2200mL with the larger initial oil volume of 3000mL.
2.1.3.5.1. The Lubrizol oil pan does show a significant improvement in oil pressure
within this range of volumes.
2.1.4. Lubrizol's Commenis about the Infertek Trial:
2.1.4.1. Intertek's findings mimic those of Lubrizol's earlier trials.
2.1.4.2. The well underneath the pick-up tube offers a significant improvement in
performance at oil volumes below 1600mL.
2.1.4.3. However, it is unlikely that a test will ever approach such a low oil volume now
that the initial oil charge has been increased.
2.1.4.4. Thus, the OHT oil pan design should be adequate.
2.1.5. Intertek’s Videos of Oil Pan Sight Glass:
2.1.5.1. 2200mL Video:
2.1.5.1.1. The pick-up tube is submerged.
2.1.5.1.2, The oil sump temperature thermocouple is also submerged.
2.1.5.1.3. intertek marked the far wall of the oil pan with ink lines.
2.1.5.1.3.1. The ink lines indicate different oil volumes.
2.1.5.1.3.2. Intertek calibrated these lines with water prior to installing the pan.
2.1.5.2, 2000mL Video:
2.1.5.2.1. The top of the pick-up tube is starting to break the surface of the oil.
2.1.5.2.2. Per the drawings of the new OHT design, the slots in the OHT oil pan will sill
be submerged at 2000mL.
2.1.5.3. Videos with less than 2000mL:
2.1.5.3.1. The top of the oil sump temperature thermocouple is above the surface of
the oil.
2.1.5.3.2. Intertek suggested incorporating a displacement block in the new OHT oil
pan.
2.1.5.3.3. There are clearly air bubbles in the oil — even with the well underneath the
pick-up tube.

2.2. OHT Oil Pan:
2.2.1. OHT presented technical drawings for their proposed oil pan design.
2.2.2. They propose a slotted pick-up tube.
2.2.2.1. The slots are 0.5-inches above the bottom of the oil pan.
2.2.2.2. The tip of the pick-up fube is plugged.
2.2.3. Lubrizol Trial with OHT Slotted Oil Pan Design:
2.23.1. The OHT slotted pick-up tube design behaved similarly to the original Lubrizol
slotted pick-up tube design {that did not utilize the well}.
2.2.3.2. The chart below compares the oil pressure with Lubrizol’s slotied design (blue),
Lubrizol's oil-well design (red), and OHT's slotted design {green) under steady-state
conditions.
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2.2.3.3. The slotted designs (OHT slotted design is shown in right-side chart) do not seem
to generate oil pressures that are as good as the oilwell design (shown in left-side
chart) under dynamic conditions and extremely low oil volumes.
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2.23.4. The slotted pick-up tube designs appear to exhibit a reduction in oil pressure
when the oil volume drops below 1800-1200mL.
223.5. However, with the Sequence IVB's new initial oil charge of 3000miL, it is unlikely
that the oil level will ever drop below 2000mL.
2.2.3.6. Thus, the OHT design will probably be sufficient at preventing oil pump starvation.
2.23.7. Lubrizol plans to run a more controlled and lengthy trial with the OHT oil pan this
week.
2.2.4. Toyota’s Comments on Lubrizol Trial:
2.2.4.1. Toyota agrees with Lubrizol's assessment that the Sequence IVB will no longer see
the extremely low oil volumes that will prevent OHT's slotted pick-up tube design from
working effectively.
224.2. The proposed oil pan modifications should reduce bore polishing and oil
consumption.
2.2.5. Shell’'s Comments on Lubrizol Trial:
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2.2.5.1. Shellis encouraged by these findings, and they agree with Lubrizol’s assessment
that the OHT oil pan will be adequate now that the initial oil charge has been
increased.
2.2,5.2. Is the surface area of the siofs equivalent to the surface area of the opening on
the stock pick-up tube?
2.2.5.2.1. OHT confirmed that the areas are equivalent.
2.2.5.3. s there arisk of the plug at the end of the pick-up tube becoming dislodged?
2.2.5.3.1. OHT stated that this is unlikely because the plug is press fit and welded.
2.2.5.4. Is there a shift in the TAN-TBN cross-over with the 3000mL initial oif charge?
2.2.5.4.1. Intertek confirmed that the cross-over occurs approximately 10-15 hours
later with the larger oil volume.
2.2.5.5. Canwe pull a vacuum in the oil pan to reduce aeration?
2.2.5.5.1. Intertek stated that this is a possibility, but cautioned that this could draw
more blowby into the crankcase.
2.2.5.5.2. Toyota added that the vacuum could increase the size of the oil bubbles.
2.2.6. Afton would still like to see OHT lower the slots on their pick-up tube design.
2.2.6.1. OHT stated that they are still considering ways to fabricate the oil well proposed
by Lubrizol.

2.3. Oil Consumption:
2.3.1. Affon’'s Comments:
2.3.1.1.  This test needs an oil consumption limit,
2.3.1.1.1. Shell agrees with Afton’s assertion.
2.3.1.2.  Customers will want to be sure that the oil pick-up tube is full of oil.
2.3.1.3. A test with a high oil consumption should be deemed invalid and not non-
interpretable.
2.3.2. Southwest proposed an oil consumption limit of 850g.
2.3.3. Intertek’s Comments:

2.3.3.1. The Seguence IVB test now utilizes [7) samples that are each 20z/60mL.
2.3.3.2. Southwest's proposed limit would invalidate 25% of the previous Sequence VB
tests.

2.3.3.3. They would like the proposed oil consumption limit to be made a Surveillance
Panel action item.
2.3.3.4. This limit con be set at the end of the upcoming prove-out testing.
2.3.4. Aftonis amenable to making this an action item if it is addressed before the end of the
Precision Matrix.

2.4. Motion to Approve Revised OHT Qil Pan:

2.4.1. Intertek proposed the following motion: “The Sequence IV Surveillance Panel approves
the OHT alternate design, plugged and slotted pick-up tube, as an additional
modification to the OHT modified oil pan [P/N OHTIVB-022-1). The purpose of this
modification is to reduce exposure of the suction port of the pick-up tube and air
ingestion, which leads to engine oil aeration.”

2.4.1.1. This mofion listed above is a reworded version of the original motion proposed by
Intertek.
2.4.1.2. Therewording was done at the request of Chevron and Shell.
2.4.2. Shell seconded the motion after the wording was changed.
2.4.3. The motion passed with {13) approvals, (0) negatives and (2) waives.
2.4.3.1. Approvals: Intertek, OHT, GM, Toyotaq, TEl, Lubrizol, Haltermann, Afton, Southwest,
Infineum, Exxon, Chevron, ad Shell.
2.4.3.2. Walives: TMC and Valvoline
2.4.3.3. No Votes: BP, Chrysler, Nissan and Ford
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2.4.4, OHT's Commentis on the Approved Motion:
2.4.4.1.  OHTis currently modeling an oil pan displacement block.
2.4.41.). This modification has a relatively short lead-time.
2.4.4.2, OHTis also modeling an oil well below the pick-up tube.
2.4.4.2.1, This modification has the longest lead-time.
2.4.43. The slotted pick-up tube design has the shortest lead-time, and that is why OHT
decided to use it for the oil pan.
2.4.4.4. Now that this motion is approved, they will start modifying the existing oil pans in
their inventory and at the labs.
2.4.4.4.1. They will also start fabricating (6) additional oil pans.

3. NEW BUSINESS:

3.1.Intertek Presentation on Qil Separator:

3.1.1. Infertek reviewed a presentation titled, “IVB intertek Qil Separator Trials.ppix".
3.1.2. Slide #2:

ADDITIONAL BLOWBY TEMPERATURE THERMOCOUPLES @
- "

Inside Qil Separator

Between Valve Cover
and Oil Separator

3.1.2.1. Infertek added a thermocouple between the oil separator and the heat
exchanger.
3.1.2.2. They dlsc added a thermocouple inside of the oil separator.
3.1.2.3. They plan to run several trials with this configuration.
3.1.3. Slide #3:
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PLAN @

Install additional blowby temperature thermocouples and evaluate
uninsulated oil separator and three (3) different insulation methods

Run at test conditions to obtain blowby temperature data with the 4
different methods

Considering running each trail for 25 hours to obtain data over the
course of one full day and to evaluate the H,O content of the 25
hour used oil sample

Would follow the same procedure as the original Intertek blowby
temperature / H,0 content trials

Three insulation methods to be evaluated:
Standard dense black insulation wrap with 1 side sticky
LizardSkin's ceramic thermal insulation coating

of fwww.liza .com/car-ceramic-insula
Cradin Industries’ thermal barrier ceramic coating
http: X top- rodu

3.1.3.1.  Intertek will collect blowby temperature data using the (4) different
thermocouples.
3.1.3.2. They will also evaluate three different insulation methods {listed in the slide).
3.1.3.3. The LizardSkin ceramic thermal insulation coating will require a detailed
procedure if the other labs are to use it.
3.1.3.4. The Cradin Industries ceramic coating is designed for exhaust headers.
3.1.3.4.1. The vendor would apply the ceramic coating and not the labs {which will
eliminate concerns about application consistency).

3.2. Reimbursement to Intertek and Southwest for 15t Precision Matrix:
3.2.1. Thirteen tests were completed during the original Precision Matrix.
3.2.2. The Surveillance Panel was not aware of the impact of fuel sulfur on test severity when
the matrix was started.
.3.2.3. The Surveillance Panel also agreed at the time that the tests were operationally valid.
3.2.4. TMC needs documentation regarding test validity before reimbursement payments can
be released.
3.2.5. The ACC wants documentation summarizing the results of the investigation into the
issues with the original Precision Matrix.
3.2.6. Toyota plans to use private funding for the 274 Precision Matrix.
3.2.6.1. Haltermann will donate fuel.
3.2.6.2. OHT will donate critical hardware.
3.2.7. Afton’s Comments:
3.2.7.1. The report provided to the ACC will need to document that the coolant flow
directions were different.
3.2.7.2. There was also no approved procedure prior to the start of the matrix.
3.2.7.3. The prior test stand inspections were not as thorough as they should have been.
3.2.8. Toyota’s Comments:
3.2.8.1. This group needs to keep in mind that the Surveillance Panel did approve the
start of the 15t Precision Matrix.
3.2.9. TMC's Comments:
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3.2.9.1. The “lessons learned" report that has been requested by the ACC should not
hold up this vote to reimburse the labs.
3.2.10. Valvoline’s Comments:
3.2.10.1. For the Precision Matrix tesis to be deemed valid, they must be valid in the
absolute sense.
3.2.10.2. The tests that had the coolant flow issues should not be included in this

statement.
3.2.11. Chevron’s Comments:
3.2.11.1. The Surveillance Panel members thought that these tests were operationally valid

during the time of the lab inspections.
3.2.11.2. However, these members may not feel the same way now.

3.3. Motion to Approve Laboratory Reimbursements for 15 Precision Matrix:

3.3.1. Infertek proposed the following motion: “The Sequence IV Surveillance Panel agrees
that the (13) full length tests that were completed for the original Sequence IVB Precision
Matrix were operationally valid, based on test procedures and information known to the
Precision Matrix Iabs at the time that the tests were conducted. The {13) tests include test
numbers 102-0-53, 165-0-19, 18-0-32, 20-0-47, 102-0-54, 165-0-21, 18-0-33, 20-0-48, 102-0-55,
165-0-22, 18-0-34, 20-0-49 and102-0-56."

3.3.2. This motion was seconded by Southwest.

3.3.3. Initial Vote:

3.3.3.1. The initial vote included {7) approves, (0) negatives and {8) waives.

3.3.3.2. Approving votes: Intertek, Shell, Toyota, TEl, Southwest, Infineum and Chevron

3.3.3.3. Waives: OHT, TMC, GM, Lubrizol, Haltermann, Afton, Exxon and Valvoline

3.3.3.4. The results of this vote were somewhat unigue in that there were more “waives”
than "approves”.

3.3.4. Final Vote Tally:

3.3.4.1. TMC changed its final vote from a “waive" to an “approve”.
3.3.4.2. The final vote tally was [8) approves, {0) negatives and (7) waives.

3.4. Haltermann Fuel Status:
3.4.1. They have completed the re-blend of the KA24E Sequence IVB fuel.
3.4.2. This fuel is being stored in both Michigan and Houston.

3.4.2.1. They may consolidate storage locations in the future.
3.4.3. Lab Status:
3.43.1. Intertek, Southwest and Lubrizol have taken delivery of the fuel.

3.4.3.2. Afton has ordered their shipment.
3.43.3. Exxonis cleaning the tank that they plan to use for fuel storage.

3.4.3.3.1. Exxon has 20,000 gallons of existing KA24E fuel that is near the upper limit
of the new sulfur specification.
3.4.3.3.2. The consensus among the Surveillance Panel members is that Exxon

should be able to use this fuel for future reference and candidate testing
(because it is within the new sulfur specification).

3.5. OHT Hardware Status:
3.5.1. Infertek and Southwest have both received the new intake camshafis.
3.5.1.1.  OHT will send (1) additional camshaft to Southwest to use with their 2nd high-
event camshaft lobe failure oil.
3.5.2. OHTis ready to ship the new hardware to Lubrizol.
3.5.3. OHT has (10) more intake camshafis being machined.
3.5.4. Batch-D Intake Camshafis:
3.5.4.1. OHT has received all critical components.
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3.5.4.2. They are waiting on direction from the Surveillance Panel before they start
modifying hardware.

3.5.43. Infertek responded that this direction should be available after the prove-out
testing.

3.6.Keyence Software Update:
3.6.1. Intertek and Lubrizol have aiready installed the software upgrades.
3.6.2. This upgrade is not necessary at Exxon because they purchased their macroscope with
the latest version of the software,
3.6.3. Southwest has purchased the software but not yet installed it.
3.6.4. Meirology Conference Call Last Week:
3.6.4.1. Al [5) laboratories participated in the call.
3.6.42. Intertek and Lubrizol are working on new templates for the Generation-2
software,
3.6.4.3. The new templates will be presented at the workshop.
3.6.5. Upcoming Metrology Workshop:

3.6.5.1. The following fopics will be covered in this workshop:
3.6.5.1.1. Settings and templates for Generation-2 software.
3.6.5.1.2. Rejection criteria for lifters.
3.6.5.1.3. PDI versus Keyence wear measurements.

3.7.Timeline Review (Intertek):
3.7.1. The original timeline has already slipped by several weeks.
3.7.2. Another 1-2 weeks will be needed 1o sort out the remaining issues with oil pans and oil
separators.
3.7.3. Alllaboratories will need to breck-in and pacify their new engines.
3.7.4. Prove-out testing is expected to begin the week of August 14,

Action ltems Personresponsible = Completion Date
Follow-pp Noie;/l.lpdates Initials Date Added
‘ Aftendees Organization Contact Information
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Sequence IV Surveillance Panel
July 26, 2017
8:30AM — 10:30AM
Conference Call

Motions and Action Items
As Recorded at the Meeting by Bill Buscher

1.

Action Item — At conclusion of the prove-out testing the Sequence IV
surveillance panel will set an oil consumption validity limit.

Motion — The Sequence IV surveillance panel approves the OHT
alternate design, plugged and slotted pick-up tube, as an additional
modification to the OHT modified oil pan (p/n OHTIVB-022-1). The
purpose of this modification is to reduce exposure of the suction port of
the pick-up tube and air ingestion, which leads to engine oil acration.
Bill Buscher / Jeff Hsu / Pass 13 —0—2

. Action Item — Continuous improvement will be applied to this

modification, in the future.

Action Item — OHT to expedite machining and modification of six
additional OHT modified oil pans (p/n OHTIVB-022-1) with the
alternate design

Motion — The Sequence IV surveillance panel agrees that the 13 full
length tests that were completed for the original Sequence IVB precision
matrix were considered to be operationally valid, based on test
procedures and information known to the precision matrix labs at the
time that the tests were conducted. The 13 tests include test numbers
102-0-53, 165-0-19, 18-0-32, 20-0-47, 102-0-54, 165-0-21, 18-0-33, 20-
0-48, 102-0-55, 165-0-22, 18-0-34, 20-0-49 and102-0-56.

Bill Buscher / Khaled Rais / Passed 8 —0 — 7

Action Item — OHT to send one additional chamfered Batch Code C
intake camshaft to SWRI, once additional camshafts are available, so that
they can conduct a test on a second candidate oil that experienced intake
camshaft lobe failures.






MEMBERSHIP

SEQUENCE IV SURVEILLANCE PANEL
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NAME
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SIGNATURE

Bowden, Jason

OH Technologies, Inc.
9300 Progress Parkway
P.O. Box 5039

Mentor, OH 44061-5039
Phone No.: 440-354-7007
FaxNo.: 440-354-7080

Email: jhbowden(@ohtech.com

Buscher I1I, William

V

Intertek Automotive Research

5404 Bandera Road

San Antonio, TX 78238

Phone No.: 210-647-9489 or 210-240-8990 cell
Fax No.: 210-684-6074

Email: william buscher(@intertek.com

Buscher, Jr., William

Buscher Consulting Services
P.O.Box 112

Hopewell Jct., NY 12533
Phone No.: 914-897-8069
Fax No,:  914-897-8069

Email: buschwa(@aol.com

Grundza, Rich

ASTM Test Monitoring Center
6555 Penn Avenue

Pittsburgh, PA 15206

Phone No.: 412-365-1031
FaxNo.: 412-365-1047

Email: reg(@astmtrmc.cmu.edu

Hopp, Meryn

GM Powertrain

Mail Code 483-730-322
823 Joslyn Rd.

Pontiac, M1 48340-2920
Phone No.:

Fax No.:

Email: Meryn.hopp{@gm.com

Hsu, Jeffery

Shell Global Solutions
3333 Highway 6 South
Houston, TX 77082
Phone No.: 281-544-8619
Fax No.:  2B1-344-8150

Email: j.hsu@shell. com

Kowalski, Teri

Toyota Motor North America, Inc.

1555 Woodridge

Ann Arbor, MI 48105

Phone No.: 734-995-4032 or 734-355-8082 cell
Fax No.:  734- 995-9049

Email: teri.kowalski{@tema.toyota,com

Lanctot, Dan

Test Engineering, Inc,

12718 Cimarron Path

San Antonio, TX 78249

Phone No.:

Fax No.:

Email: DLanctot@tei-net.com

\
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MEMBERSHIP

SEQUENCE IV SURVEILLANCE PANEL
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NAME

COMPANY-ADDRESS-PHONE-FAX-EMAIL

SIGNATURE

Mileti, Chris

Lubrizol Corporation
29400 Lakeland Blvd.
Wickliffe, OH 44092
Phone No.: 440-347-2521
Fax No.:  440-347-4096

Email: christopher.mileti@! ubrizol.com

L

Overaker, Mark

Haltermann Solutions
15635 Jacintoport Blvd.
Houston, TX 77345
Phone No.: 832-376-2202
Fax No.:

Email: mhoveraker@jhaltermann.com

Pecinovsky, Katerina

Afton Chemical Corporation
500 Spring Street

P.0. Box 2158

Richmond, VA 23217-2158
Phone No.: 804-788-

Fax No.:  804-788-

Email: Katerina.Pecin ovsky@AfionChemical.com

Southwest Research Institute

San Antonio, TX 78228-0510
Phone No.: 210-522-3842
FaxNo.: 210-684-7523

Email: khaled rais@swri.org

L
L~
L~

Rais, Khaled
6220 Culebra Road
P.O, Drawer 28510
Rieth, Ryan Infineum USA L.P.

1900 E. Linden Avenue
Linden, NJ 07036-0536
Phone No.: 908-474-7377
Fax No.:  908-474-3637

Email: Ryan.Rieth@Infineum.com

\

Romano, Ron

Ford Motor Company
1800 Fairlane Drive

Allen Park, MI 48101
Phone No.: 313-845-4063
FaxNo.:  313-323-8042

Email: rromano(@ford.com

Sagawa, Takumaru

Nissan Motor Co., Lid.

560-2, Okatsukoku, Atsugi city
Kanagawa 243-0192

Phone No.: 046-270-1515
FaxNo.:  046-270-1585

Email: t-sagawa(@mail.nissan.co.jp

Salvensen, Cliff

ExxonMobil Research & Engineering Co.

600 Billingsport Road

P.O. Box 480

Paulsboro, NJ  08066-0480

Phone No.: 856-224-2954

Fax No.:

Email: clifford.r.salvesen@exxonmobil.com
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NAME

COMPANY-ADDRESS-PHONE-FAX-EMAIL

SIGNATURE

Savant, Amotl

Valvoline

22 & Front Streets

Ashland, KY 41114

Phone No.

Fax No.:

Email: ACSavant@valvoline.com

/

Sinha, Kaustav

N} o‘f\t"(’

Chevron QOronite Company LLC
4800 Fournace Place

Bellaire, TX 77401

Phone No.: 713-432-6642

Fax No.: 713-432-3330

Email: LFNQ@chevron.com

Tang, Haiying

Chrysler Group LLC

800 Chrysler Drive

Aubumn Hills, MI

Phone No.:

Fax No.:

Email: iving.tan, agroup.com

Tarry, Preston

BP

1500 Valley Road

Wayne, NI 07470

Phone No.:

Fax No.:

Email; Preston.Ta bp.com

Phone No.:
Fax No.:
Email;

Phone No.:
Fax No.:
Email:

Phone No.:
Fax No.:
Email;

Phone No.:
Fax No.:
Email:
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NON-MEMBER MAILING LIST
SEQUENCE 1V SURVEILLANCE PANEL

July 26, 2017

NAME

COMPANY-ADDRESS-PHONE-FAX-EMAIL

SIGNATURE

Adams, Mark

Tribology Testing Labs

Phone No.: 989-980-4418
Fax No.:

Email: mark@tribologytesting.com

Altman, Ed

Afton Chemical Corporation
500 Spring Street

P.O. Box 2158

Richmond, VA 23217-2158
Phone No.: 804-788-5279
Fax No.:  804-788-6358

Email: ed.altman(@aftonchemical.com

Bean, Nathan

Valvoline

Phone No.:
Fax No.:
Email;

Boese, Doyle

Infineum USA L.P.

1900 E. Linden Avenue
Linden, NI 07036-0536
Phone No.: 908-474-3176
Fax No.: 908-474-3637

Email: doyle boese@infinenm.com

Bowden, Dwight

OH Technologiss, Inc.
9300 Progress Parkway
P.Q. Box 5039

Mentor, OH 44061-5039
Phone No.: 440-354-7007
Fax No..  440-354-7080

Email: dhbowden@ohtech.com

Bowden, Matt

OH Technologies, Inc.
9300 Progress Parkway
P.0. Box 5039

Mentor, OH 44061-5039
Phone No.: 440-354-7007
Fax No.:  440-354-7080

Email: mbowden@ohtech.com

Brys, Jerome

Lubrizol Corporation

29400 Lakeland Blvd.

Wickliffe, OH 44092

Phone No.; 440-347-2631 7/ 440-943-1200
Fax No.:  440-943-9013

Email: jabs{@lubrizol.com

Campbell, Bob

Afion Chemical Corporation
500 Spring Street

P.O.Box 2158

Richmond, VA 23217-2158
Phone No.: 804-788-

Fax No.:  804-788-6358

Email: bob.camgbe]l@ftonchemical.com

l/
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Castanien, Chris

Neste

Phone No.:
Fax No.:

Email: Chris.Castanien(@nesteoil.com

Clark, Sid

Southwest Research Institute
50481 Peggy Lane
Chesterfield, MI 48047
Phone No.: 586-873-1255

Email: sidney.clark(@swri.org

Clark, Jeff

ASTM Test Monitoring Center
6555 Penn Avenue

Pittsburgh, PA 15206

Phone No.: 412-365-1032
Fax No.; 412-365-1047

Email: jac@astmime.cmu.edu

Coker, Carlton

Intertek Automotive Research

5404 Bandera Road

San Antonio, TX 78238-1993

Phone No.: 210-647-9473 or 210-643-1817 cell
FaxNo.: 210-523-4607

Email: carlton.cokerf@interiek.com

Collins, Chet

Southwest Research Institute
6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX 78228-0510
Phone No.: 210-522-

Fax No.:

Email: chet.collins@swri.org

Dvorak, Todd

l/

Afton Chemical Corporation
500 Spring Sireet

P.O. Box 2158

Richmond, VA 23217-2158
Phone No.: 804-783-
FaxNo.:  804-788-6358

Email: todd .dvorak@aftonchemical.com

Farnsworth, Gordon

Infineum USA L.P.

1900 E. Linden Avenue
Linden, NI 07036-0536
Phone No.: 570-934-2776
Fax No.:  908-474-3637

Email; gordon.farnsworth@infineum com

Hirano, Satoshi

Toyota

Phone No.:
Fax No.:

Email: satoshi_hirano aa@mail.toyota.co.jp

L
L
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Knight, Clayton

Test Engineering, Inc.

12718 Cimarron Path

San Antonio, TX 78249
Phone No.: 210-862-5987 cell
FaxNo.: 210-690-1959

Email: cknight(@tei-net.com

Kostan, Travis

Southwest Research Institute
6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX 78228-0510
Phone No.: 210-522-2407
FaxNo.. 210-584-7523

Email: travis. kostan@swri.org

Lang, Patrick

Southwest Research Institute

6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX 78228-0510

Phone No.: 210-522-2820 or 210-240-9461 cell
Fax No.:  210-684-7523

Email: _patrick Jane@swri.org

Leverett, Charlie

Infineum

Phone No.:
Fax No.:

Email: charlie.leverett(@yahoo.com

Linden, Jim

Linden Consulting LLC
673 Campus Road
Rochester Hills, MI 48309
Phone No,: 248-321-5343
Fax No.:

Email: lindenjim@jlindenconsulting.com

L.ochte, Michael

Southwest Research Institute
6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX 78228-0510
Phone No.: 210-522-5430
FaxNo.: 210-684-7523

Email: michael lochte@swri.org

Lopez, Al

Intertek Automotive Research

5404 Bandera Road

San Antonio, TX 78238-1993

Phone No.: 210-647-9465 or 210-862-79335 cell
Fax No.: 210-523-4607

Email: L.lopez{@intertek.com

Matasic, James

Lubrizol Corporation

29400 Lakeland Blvd.

Wickliffe, OH 44092

Phone No.: 440-347-2487

Fax No.:

Email: James.Matasic@Lubrizol.com
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Martinez, Jo

Chevron Oronite Company LLC
100 Chevron Way, 71-7548
P.O. Box 1627

Richmond, CA 94802-0627
Phone No.: 510-242-5563

Fax No.:  510-242-1930

Email: jomartinez@chevron.com

McMillan, Mike

‘/

5019 Deer Creek Cir N

Washington, MI 48094

Phone No.: 586-677-9198

Fax No.:

Email: memillan] 23{@comeast.net

Meier, Adam

ExxonMobil

Phone No.:
Fax No.:

Email: adam,r.meier@exxonmobil.com

\

O’Malley, Kevin

Lubrizot Corporation
29400 Lakeland Blvd.
Wickliffe, OH 44092
Phone No.: 440-347-4141
Fax No.:

Email: Kevin.OMalley@lubrizol.com

Pastor, Jofran Infineum

Phone No.:

Fax No.:

Email: jofran.pastor@infineum.com
Porter, Christian Afton Chemical Corporation

500 Spring Street

P.O.Box 2158

Richmond, VA 23217-2158
Phone No.: 804-788-5837
Fax No.. 804-788-6358

Email: christian porter@aftonchemical com

Ritchie, Andrew

Infineum USA L.P.

1900 E. Linden Avenue
Linden, NJ 07036-0536
Phone No.: 908-474-2097
Fax No.: 908-474-3637

Email: andrew.ritchie@infineum.com

Smolenski, Don

Evonik

Phone No.:
Fax No.:
Email:
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Stockwell, Robert

Chevron Oronite Company LLC

Phone No.:
Fax No.:

Email: Robert. Stockwell@chevron.com

Sutherland, Mark

l/

Test Engineering, Inc.
12718 Cimarron Path

San Antonio, TX 78249
Phone No.: 210-867-8357
FaxNo.: 210-690-1959

Email: msutherland(@tei-net.com

Taylor, Chris

VP Racing Fuels

Phone No.: 210-710-4627
Fax No.:

Email: chris taylor{@vpracing-fuels.com

Thompson, Hap

ASTM Facilitator

Phone No.;
Fax No.:
Email: Hapjthom(@aol.com

Tumati, Prasad

Haltermann

Phone No.:
Fax No.:

Email: ptumati(@jhaltermann.com

Phone No.:
Fax No.:
Email:

Phone No.:
Fax No.:
Email:

Phone No.:
Fax No.:
Email:
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