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Available data from TMC as of 1/15/15

C

Infineum)

e SWTest11,12,13
e LZTest10,11,12
- EGTest12,13

SwRI as of 1/15/15.

FTP directory /refdata/diesel/coat/data/matrix op data/ at

ftp.astmtmc.cmu.edu.

~

<DIR> ..

12/03/14 02:53FM [GMT] 16,955

CAT Zeration Data Template.xlsx

New data since last update on 12/18:

38 tests total posted as of 1/15/15.

Oil K (Test 14) is currently running at

12/18/14 02:38EM [GMT] 3,299
11/19/14 01:20BM [GMT] 9,142,177
12/17/14 04:29BM [GMT] 10,630,335
12/23/14 11:56AM [GMT) 10,845,910
12/23/14 11:58RM [GMT] 11,000,909
11/19/14 01:20BM [GMT] 8,711,519
11/19/14 01:22BM [GMT] 8,849,810
12/02/14 01:47EM [GMT] 9,466,330
12/02/14 01:47BM [GMT] 9,623,934
12/02/14 01:47BM [GMT] 9,912,453
12/11/14 10:09BM [GMT] 9,994,023
12/11/14 10:10BM [GMT] 10,232,770
12/12/14 01:38EM [GMT] 10,393,965
11/18/14 11:18AM [GMT] 5,281,983
12/16/14 02:28BM [GMT] 8,635,271
12/26/14 10:44BM [GMT] 8,054,040
12/26/14 11:20BM [GMT] 8,359,907
01/08/15 0&:16EM [GMT] 8,354,496
11/18/14 11:17BM [GMT] 5,829,532
11/18/14 11:17EM [GMT] 6,216,000
11/18/14 11:39BM [GMT] 6,353,424
11/24/14 02:01BEM [GMT] 6,620,378
12/02/14 02:19BM [GMT] &,851,146
12/03/14 10:57AM [GMT] 7,143,343
12/03/14 10:25EM [GMT] 7,768,859
12/11/14 10:13AM [GMT] 8,164,223
12/19/14 10:49EM [GMT] 4,777, 643
12/02/14 10:02BM [GMT] 4,377,273
13/11/14 02:15EM [GMT] 5,262,778
12/09/14 06:35EM [GMT] 4,971, 665
12/19/14 09:47EM [GMT] 4,762,879
12/10/14 05:05EM [GMT] 5,640,880
12/11/14 02:56EM [GMT] 4,763,315
12/10/14 12:08BM [GMT] 4,796,002
12/17/14 09:46AM [GMT] 4,760,410
12/10/14 02:39EM [GMT] 4,921,896
12/17/14 09:59AM [GMT] 4,948,256
12/08/14 05:57EM [GMT] 4,645,423
12/11/14 11:19BM [GMT] 4,403,200

CAT Matrix ©il Codes.xlsx

Lubrizol Test#l CMIR#104081 (i R1 Repeat) .X1sx

Lubrizol Test#l0 CMIR$#103626 (g R2).xlsx

Lubrizol Test#ll CMIR$#103460 (k R2).xlsx

Lubrizol Test#12 CMIR$105877 (i R2).xlsx

Lubrizol Test#2 CMIR$#103459 (k R1).xlsx

Lubrizol Test#3 CMIR$#103625 (g R1).xlsx

Lubrizol Test#4 CMIER$103957 (1 R1).xlsx

Lubrizol Test#5 CMIER$103465 (j R1).xlsx

Lubrizol Test#6 CMIR£103452 (h R1).xlsx

Lubrizol Test#7 CMIR$103453 (h R2).xlsx

Lubrizol Test#f8 CMIR$103466 (j R2).xlsx

Lubrizol Test#9 CMIR#103958 (1 R2).xlsx

SwRI Test 1 ©4il ¥ Run 1 CMIR-103457 (TMC Template) .xlsx
SwRI Test 10 ©0il L Run 2 CMIR-103856 (TMC Template) .xlsx
SwRI Test 11 ©il G Run 2 CMIR-1033624 (TMC Template) .xlsx
SwRI Test 12 0il J Run 2 CMIR-103464 (TMC Template).xlsx
SwRI Test 13 0il K Run 3 CMIE-103458 (TMC Template) .xlsx
SwRI Test 2 0il J Run 1 CMIR-103463 (TMC Template) .x1sx
SwRI Test 3 0il G Run 1 CMIR-103623 (TMC Template) .x1sx
SWwRI Test 4 0il L Run 1 CMIR-103955 (TMC Template) .x1sx
SwRI Test 5 ©il H Run 1 CMIR-103450 (TMC Template) .x1sx
SwRI Test & ©0il I Run 1 CMIR-104078 (TMC Template) .X1sx
SwRI Test 7 ©il K Run 2 CMIR-103456 (TMC Template) .xlsx
SwRI Test 8 ©il T Run 2 CMIR-1040789 (TMC Template) .xlsx
SwRI Test 5§ ©il H Run 2 CMIR-103451 (TMC Template) .xlsx
TMC EG10 STEUNI1S S50T141216.xlsx

TMC EG11 STEUN1Z S50T141124.x1sx

TMC EF12 STEUNI14 S50T141204 Revised.xlsx

TMC EG13 STEUNE S50T141105 revised.xlsx

TMC EG14 STEUNI1E S50T141214 revised.xlsx

TMC EGZ STRUN11 S50T141114 revised.xlsx

TMC EG3 STRUN1S S50OT141206 Revised.xlsx

TMC EG4 STRUNS S50T141107 revised.xlsx

TMC EGS5 STRUN17 50T141212 Revised.xlsx

TMC EG6 STRUNI1O S50T141111 revised.xlsx

TMC EGT7 STRUN1& S50T141209 revised.xlsx

TMC EGE STRUN7 SCT141029 revised.xlsx

TMC EES STRUN13 S50T141201 revised.xlsx
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Aeration results - summary table Infmeuﬁ)scr/

Sample\Lab SW LZ EG

Notes: Aeration values are 30-50 hr averages in %.
* = invalidated due to high pump speed signal output
** = potentially severe result due to high delta temp across MM
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Aeration plots by sample Infmeuﬁ)-S'(’/

Calculated Aeration (D4052) [%] vs. t [hr]
Sample
0il G Oil H Oil I 0il J 0il K Oil L

Lab
EG

Calculated Aeration (D4052) [%]

7'0 e T S e I ot | | LSS | J = ] i
0 12 24 36 0 12 24 36 0 12 24 36 0 12 24 36 0 12 24 36 0 12 24 36
t [hr]

=T 1 7 17 | L 1 7
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30-50 hr. avg. aeration [%] vs. Oil by Lab: ordered
from highest to lowest oil mean
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Markers:

? — Oil G from EG under investigation
Run #1, avg. aer. 11.72
X capital — filter 2604; oil K

X lower case — may be filter 2604; oil

Mean(30-50 hr

5td Dewv(30-50 hr

il N Rows avg aeration [%]) avg aeration [%])
H f 11.63 0448
K G 11.42 0.485
I a 10.74 0.21
C] 7 10.69 0.487
L f 10.59 0.206
J f 10.52 0.264
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Aeration calculation mfmeuEDSC/

S
- Oil Aeration, % = 100 * Baseline 0il Density—TemP Corr.ected D.ensity
Temp Corrected Density - Air Density
» Baseline Oil Density, g/ml, D4052 at 90° C
- Temp. Corrected Density, g/mL = Sample Oil Density + (Thermal Coef.x (90 — Sample Oil Temp))
« Thermal Expansion Coef., g/mL° C, Linear slope of density from D4052 30°C to 90°C
delta check vs. t [hr] Sample
» Temp corrected density values at EG : . o
lab were not able to be replicated and : ok
accounted for some variation. However,
the averages of the differences between
lab-calculations vs recalculations hovered :
around zero as seen in the plot. 8
0 6 121824303642 0 6 12 18t24[1hr3]0 3642 0 6 12 18 24 30 36 42 )
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C

Si data Infineum)
Si [ppm] vs. t [hr] Lab-Test #
Sample I EG-01 R LZ-07 —EG-03 —1Z-09
Qil G Qil H Oil 1 Qil J QOil K Qil L I EG-02 R LZ-08 —FG-04 =—LZ-10
18 7 I EG-03 R LZ09 —EG-05 —LZ-11
17 - I I EG-04 R LZ-10 =——EG-06 =—17-12
16 I EG-05 R LZ-11 =——EG-07 = SW-01
ﬁ I EG-06 R LZ-12 =——EG-08 = SW-02
15 - IT R EG-07 S SW-01 =——EG-09 = SW-03
14 - R EG-08 S SW-02 =——EG-10 =—— SW-04
j R EG-09 S SW-03 =——EG-11 =——SW-05
13 - q ﬂr R EG-10 S SW-04 =——EG-12 =——SW-06
12 ! R EG-11 S SW-05 =——EG-13 =——SW-07
R EG-12 S SW-06 =——1Z-01 =——SW-08
11 {4 F R EG-13 R SW-07 =——1Z-02 =——SW-09
10 Jr L Lz-01 R SW-08 =——LZ-03 =——SW-10
£ L LZ-02 R SW-09 =——LZ-04 =——SW-11
o 9 -F : L LZ-03 R SW-10 =—1LlZ-05 = SW-12
G g L LZ-04 R SW-11 ==—[Z-06 = SW-13
L LZ-05 R SW-12 == LZ-06r
7 —H L LZ-06 —EG-01 —LZ-07
6 - ® |7-06r —EG-02 —LZ-08
5 -
4 -
3 - L
2 -
1 —
0 T 77T 7T 71 r 7T 7T 7T 71 T 77T 7T 71 r 7T 7T 7T 71 T 77T 7T 71 r 7T 7T 7T 71
0 12 24 36 0 12 24 36 0 12 24 36 0 12 24 36 0 12 24 36 0 12 24 36

t [hr]
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Aeration (%) vs. Si delta (EOT — 1 hour) by Lab

/5(_,/
Infineum)

30-50 hr avg aeration [%] vs. Si delta (EOT-1 hr)
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Markers:

? — Oil G from EG under investigation
X capital — filter 2604; oil K

x lower case — may be filter 2604; oll
3 — highest Si delta, oils H and K

G
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D4052 and Si ICP data

<
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Avg aeration vs engine hours Infmeuﬁ)s(:/

~
30-50 hr avg aeration [%] 2 & Mean(30-50 hr avg aeration [%] 2) vs. Engine hours at SOT Sample
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Selected operational parameters by run . cix . ok
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Control of some parameters has improved. « Qill - QilL
.
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_ « QilG
Selected operational parameters by run . cix . ok

« il

<
Infineum)

Control of some parameters has improved. « Qill - QilL
EG LZ SW )
1 23 4567 8 910111213|1 2 3 4 56 7 8 9101112|1 2 3 4 56 7 8 910 11 1213
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S S M
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signal output d —— S S R . .
Aeration
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Infineum)

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 2015. All rights reserved

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