CAT Aeration Test Task Force meeting
Sep 4, 2014

Proveout Matrix Plan

Attendees: Names Highlighted in Yellow attended the meeting

Participant | Name Email

1 Caroline Laufer caroline.laufer@infineum.com Infineum
Elisa Santos elisa.santos@infineum.com
Pat Fetterman pat.fetterman@infineum.com
James Gutzwiller james.gutzwiller@infineum.com
Bob Salgueiro bob.salgueiro@infineum.com

5 Jeff Clark jac@astmtmc.cmu.edu T™MC
Sean Moyer sam@astmtmc.cmu.edu

6 Zack Bishop zbishop@tei-net.com TEI
Dan Lancott dlancott@tei-net.com

7 Jason Bowden jhbowden@ohtech.com OHT

8 Mark Jarrett jarrett_mark_w@cat.com Caterpillar
Hind Abi-Akar abi-akar_hind@cat.com

10 Greg Miranda, greg.miranda@Iubrizol.com Lubrizol
Kevin O’Mally Kevin.OMalley@Iubrizol.com
Chris Mileti Christopher.Mileti@L ubrizol.com
Michael Conrad
Bob Campbell bob.campbell@aftonchemical.com | Afton
Christian Porter

12 James McCord jmccord@swri.org SWRI
Martin Thompson martin.thompson@swri.org

14 Timothy Griffin tim.griffin@intertek.com Intertek
Jim Moritz jim.moritz@intertek.com
Adam Roig

16 Jim Rutherford jaru@chevron.com Chevron
Mark Cooper MAWC@chevron.com

18 Mike Alessi _lichael.l.alessi@exxonmobil.com ExxonMobil
Ricardo Conti

19 Barb Goodrich GoodrichBarbaraE@JohnDeere.com | John Deere

20 Greg Shank greg.shank@volvo.com Volvo

21 Dan Arcy Dan.arcy@shell.com Shell
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Test plan update, 4 Sep 2014

ta Test O IESt '2|'est Test3 | Test4 | Test5 Test6 | Test7
LZ oil
A LZ oil (OS) | HA 1005 | HA 1005 start LAD1 | 1005/1004?
Thurs
. HA — . Obtain info on insulation
B LZ oil (OS) | HA 1005 | Start LZ oil | LAD1 .
. box - validate
Friday
. 1005-
c |L2011(0%) | 1005 | HA |start | LZoil |LZoil* |LAD1
Hi Si
Thurs
Done by NCDT
meeting
Done since NCDT
meeting *: different batch

Isolation box design:

Trial box built by Tim showed impact on the aeration: drop in aeration when the T
increased. See attached file.

Martin showed potential design currently used to cover the controllers. This design used a
heater element for temperature control.

o Controlling T inside the box: Need to be discussed further — up to 90 C has been
proposed. Load cells and transducers may be burnt by certain heaters.
Transducers have to be below 60 C.

0 Actions: Determine all components that should be included in the enclosure.
Identify the insulation inside the box. The dimensions of the box can be flexible
as long as the components to be insulated are well defined.

Martin will write the description of this box and discuss with Tim and Greg.

Discussion: Specify the thermocouple placement and dimension for the MM.

Oil samples are pulled from the sump on the latest tests. Picture attached for the
sampling device to reduce contamination and interruption of the test.

Si free gaskets: Cat is working on options/potential for alternative materials.

Updates:

Tim: Finished Test 5. All planned tests are done.

Greg: Si measurement for OS oil run 3 will be repeated due to high Si at the EOT sample.
The retain oil will be tested to eliminate the potential of sample contamination.

Based on the Si data, the next test can be the planned LADL (if Si is stable per criteria
described below) or OS oil test will be repeated.

Greg will communicate the results of the analysis.
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Discussion:
Si stabilization: engine will be considered stable if the lowest to highest delta: ~3 ppm

and last data point is lower than or equal to the initial data point.

Si influences the measurements. The group discussed the impact of Si and the necessity
of applying a correction factor.

Elisa will look into correcting the aeration data to compensate for Si variability among
the tests. Data presented today is without correction. A comparison of with and without
correction will be presented.

Next meeting: TF to vote on the readiness of the test.
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CAT LADL1 QOil; Box Check; High Eff Oil Filter 1R-1808
Stand has MP, RCV, Return to Sump, CCPress @ 103 kPa(a)
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CAT LADL1 QOil; Box Check; High Eff Oil Filter 1R-1808
Stand has MP, RCV, Return to Sump, CCPress @ 103 kPa(a)
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CAT LADL1 QOil; Box Check; High Eff Oil Filter 1R-1808
Stand has MP, RCV, Return to Sump, CCPress @ 103 kPa(a)
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CAT AERATION ANALYSIS

September 4th, 2014
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Data available from 2" prove out runs

_gg.
Infineum”>

Test plan update, 27 Aug 2014
Test
Lab | Test0 Test1 ;5 Test3 | Test4 | Test5 | Test6 | Test7
LZ oil
i} LEGiI[GS} HA 1005 HA 1005 start LAD1 IDDS;FIDEI-'-I-?
Thurs
HA —
Obtain info on insulation
B LEDiI[GS} HA 1005 Start LZ oil LAD i
. box - validate
Friday
LZ oil (OS) Hi 100>-
o Ol{OS)HI | 1505 | HA | start 1Zoill | LZ oil* LAD1
Thurs
Done
* = LZ oil Test 5 Lab C, different batch , test completed but data not on TMC yet
Y,
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Aeration % by Prove out phase and Lab
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Aeration % by Lab: 2nd prove out tests
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Statistically significant differences between olls

Infineum)
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For statisticians: the details ,"ﬁne";g;

i
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Permission is given for storage of one copy in electronic means for reference purposes. Further reproduction of any material is
prohibited without prior written consent of Infineum International Limited. The information contained in this document is based upon data
believed to be reliable at the time of going to press and relates only to the matters specifically mentioned in this document. Although
Infineum has used reasonable skill and care in the preparation of this information, in the absence of any overriding obligations arising
under a specific contract, no representation, warranty (express or implied), or guarantee is made as to the suitability, accuracy, reliability
or completeness of the information; nothing in this document shall reduce the user’s responsibility to satisfy itself as to the suitability,
accuracy, reliability, and completeness of such information for its particular use; there is no warranty against intellectual property
infringement; and Infineum shall not be liable for any loss, damage or injury that may occur from the use of this information other than
death or personal injury caused by its negligence. No statement shall be construed as an endorsement of any product or process. For
greater certainty, before use of information contained in this document, particularly if the product is used for a purpose or under
conditions which are abnormal or not reasonably foreseeable, this information must be reviewed with the supplier of such information.

Links to third party websites from this document are provided solely for your convenience. Infineum does not control and is not
responsible for the content of those third party websites. If you decide to access any of those websites, you do so entirely at your own
risk. Please also refer to our Privacy Policy.

© INFINEUM INTERNATIONAL LIMITED 2014. Allrights reserved

"INFINEUM, PARATAC, SYNACTO, VISTONE and the interlocking ripple device are Trade Marks of Infineum International Limited
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