GF-6B Sequence VI Low Viscosity Task Force

Tuesday, June 2, 2015, 9:30 - 11:00 CDT

Minutes and Action Items:

1.0 Roll Call membership changes
Attending/Present: Afton — Dave Glaenzer, Greg Guinther

Ashland — Amol Savant

ASTM TMC - Rich Grundza

GM - Bruce Matthews

Intertek — Charlie Leverett, Adrian Alfonso, Bill
Buscher

Lubrizol — Nathan Moles, Jerry Brys

OHT - Jason Bowden

Oronite — Kaustav Sinha, Jo Martinez

SwRI - Dan Worcester, Guy Stubbs

Toyota — Jim Linden, Teri Kowalski

2.0 Chairman’s opening comments — Bill Buscher has agreed to take minutes
and record action items.

Agreed.

3.0 Open Discussion on Scope and Objective.
Scope and Objectives were approved as written.
4.0 Review differences in the engines
Engine: VID vs. VIE
VID is a 2009 model Year and the VIE is a 2012 Model year engine, some
differences in the two are:

Valve and valve seat material changes

Polymer bearings (‘12) vs bimetal ('09)

Revised thrust rings on the camshaft

Changed oil pump to increase flow

Changed flow rate of piston undercrown cooling/flow rate
Block machining changes which included main oil gallery
increased capacity

Others? (I have ask Tim to see if | have anything missing)

This will go on New Business for next call.
5.0 Brain Storming the objective
Proposals presented to the task force for consideration:
1) Evaluate a Toyota VID matrix oil (OW-16 oil with the highest VID
response) on a standard VIE test.

Intertek offered to donate a test, stand availability = 1.5
weeks.

Objective would be to evaluate a different additive
technology to confirm if the VIE test has a problem
differentiating 0W-16 oils from other viscosity grades.



e [f the VIE test on the Toyota VID matrix oil doesn’t provide
good response, then the test confirms the VID and VIE
tests have different responses for 0W-16 oils and we need
a test different than the current VIE test for GF-6B.

o [f the VIE test on the Toyota VID matrix oil provides good
response, then further investigation is needed on why
some additive technologies show response and some do
not in the current VIE test.

2) Evaluate a modified VIE test with lower oil temperatures (100°C
versus 115°C) for the high temp. stages.

e Afton presented a proposal (see attached) to add two
stages with modified oil and coolant temperatures to the
current VIE test.

e Modified test would have Stage 1A (current VIE conditions,
Stage 1B (100°C oil temp. and 94°C coolant temp.), Stage
3A (current VIE conditions and Stage 3B (100°C oil temp.
and 94°C coolant temp.).

o Stages 1A and 3A would be used for calculating FEI results
for GF-6A tests and Stage 1B and 3B would be used for
calculating FEI results for GF-6B tests, but all VIE tests, for
both GF-6A and GF-6B, would be conducted the same.

e Afton offered to donate two tests, one on a 0W-16 oil and
one on a 0W-20 oil, both oils with the same additive
technology, stand availability = 6 weeks.

If pursued, task force would need to select what
oils/additive technology to use.

3) Evaluate different stage weighting to improve the current VIE
test’s response for 0W-16 oils.

e Ashland offered to further evaluate.
4) Evaluate extending VID engine life with ultrasonic cleaning,
which, if successful, could allow for use of the VID test in GF-6B.
e Lubrizol offered to further investigate.
6.0 Review of action items
1) Toyota (Teri/Jim) to inform Charlie of the ILSAC discussion /
outcome (6/9/15) on the VIE test. Charlie will then send it to the
task force members.
2) Toyota (Teri/Jim) to select which matrix oil (OW-16) to run a
standard VIE test on.
3) Ashland (Amol) to evaluate different stage weighting, using the
TMC VIE database, and present at next task force conference
call.
4) Lubrizol (Nathan) to distribute Lubrizol’s presentation and/or
data on ultrasonic cleaning of used VID test engines.
5) Charlie to schedule next conference call for = 1 week from now.
7.0 Schedule for next conference call.
To be schedule for = 1 week from now.
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