Caterpiller Oil Aeration Test

Version COAT VERSION 20150708 Beta

Form 1
Title / Validity Declaration Page

Conducted For
TSTSPON1

TSTSPON2

<

Valid; The Reference Oil / Non-Reference Oil was evaluated in
accordance with the test procedure.

LABVALID

Invalid; The Reference / Non-Reference Oil was not evaluated in
accordance with the test procedure.

z

Results cannot be interpreted as representative of oil performance
(Non-Reference Oil) and shall not be used in determining average test
results using Mutiple Test Criteria.

NR = Non-Reference Oil Test

TSTOIL

RO = Reference Oil Test

Test Number

Stand: STAND

Stand Run: STRUN Engine Hours: REFHOURS

End of Test Date: DTCOMP

End of Test Time: EOTTIME

0il Code / CMIR: * OILCODE

Formulation / Stand Code: ® FORM

Altcode 1: ALTCODEI

Altcode 2: ALTCODE2 Altcode 3: ALTCODE3

In my opinion the test OPVALID been conducted in a valid manner in accordance with Test Method
D XXXX and the appropriate amendments through the information letter system. The remarks included in
this report describe the anomalies associated with this test.

A CMIR or Non-Reference Oil Code ® ACC-Registered Tests Only

Submitted By: SUBLAB

Testing Laboratory
SUBSIGIM

Signature
SUBNAME

Typed Name
SUBTITLE

Title
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Caterpiller Oil Aeration Test
Form 3
Summary of Test Method

The CAT Oil Aeration Test is an engine-dynamometer test which
evaluates the ability of an engine oil to resist aeration.

The test engine is a CAT C-13 diesel engine with ACERT technology. It is
an in-line six cylinder, four stroke, turbocharged engine with electronically
controlled fuel injection.

Oil Aeration Test Conditions

Parameter Value
Time, h 50
Speed, r/min 1800
Load, Nm 0
Fuel Flow, g/min Record
Coolant Out Temperature, °C 90
Fuel In Temperature, °C 40
Oil Gallery Temperature, °C 90
Intake Air Temperature, ° C 25
Tailpipe Exhaust Temperature, °C Record
Intake Air Restriction, kPa Absolute 96
Intake Manifold Pressure, kPa Record
Exhaust Back Pressure, kPa A 104
Coolant System Pressure, kPa 99 - 107
Oil Gallery Pressure, kPa Record
Crankcase Pressure, kPaA 103
Oil Sump Temp Record




Caterpiller Oil Aeration Test
Form 4
Test Information

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number; TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Test Results
Date Test Started DTSTRT
Start Time STRTTIME
Test Length TESTLEN
Laboratory Oil Code LABOCODE
TMC Oil Code * IND
SAE Viscosity ° SAEVISC
Engine Number ENGINE
Engine run Hours since last rebuild ENHOURS
Engine Serial No. ENSERIAL

Average Oil Aeration (40-50 Hrs) (%)
Original Result AAVE4050
Correction Factor AAVECF
Severity Adjustment AAVESA
Final Original Unit Result AAVEFNL

Last Stand Reference Results

Test Number: RTESTNUM

Oil Code: ROILCODE

Test Length RTESTLEN
TMC Oil Code * RIND

EOT Date RDTCOMP
EOT Time REOTTIME
Stand Calibration Expiration Date DTCALEXP
Engine Number RENGINE
Engine Hours RENHOURS
Engine Serial No. RESERIAL

Average Oil Aeration (40-50 Hrs) (%)

Original Result RAVE4050
Correction Factor RAAVECF
Final Original Unit Result |RAAVEFNL

A Reference Tests Only ® ACC-Registered Tests Only




Caterpiller Oil Aeration Test
Form §
Test Aeration Graph

Laboratory: LAB EOT Date: DTCOMP EOT Time: EOTTIME
Test Number: TESTNUM
Oil Code: OILCODE
Formulation / Stand Code: FORM
AERATIMG

40-50 Hr Aeration Slope | AERSLOPE




Caterpiller Oil Aeration Test
Form 6

Micromotion Operational Summary

Laboratory: LAB

| EOT Date: DTCOMP

| EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

E E Parameter Units Thr?slhol d EOT QI Target Average BQD Ovlegggneder
§ | Sample Oil Temperature °C 0.000 OSAMTEMP 90 ASAMTEMP | NSAMTEMP | BSAMTEMP | OSAMTEMP
S g Sample Oil Flow Rate L/min 0.000 OSAMFLOW 1.5 ASAMFLOW |[NSAMFLOW | BSAMFLOW | OSAMFLOW
O A Sample Oil Pressure kPaA 0.000 OSAMPRES 84 ASAMPRES | NSAMPRES | BSAMPRES [ OSAMPRES
Parameter Units Typical Value Average
Average micromotion enclosure temperature °C TBD AENCTEMP
Temperature of Sample Oil — Micromotion In °C TBD ASINTEMP
o Temperature of Sample Oil — Micromotion Out °C TBD ASOUTEMP
S ] A Micromotion Sample Temp °C TBD ADMMTEMP
‘E g Pressure of Sample Oil — Micromotion In kPaA TBD ASINPRES
(? d Pressure of Sample Oil — Micromotion Out kPaA TBD ASOUPRES
£ 4 Average Pressure Regulator Controller Output % TBD AREGCON
Z 9 Average Micropump Controller Output % TBD APMPCON




Caterpiller Oil Aeration Test

Form 7

Engine Operational Summary

Laboratory: LAB

| EOT Date: DTCOMP

| EOT Time: EOTTIME

Test Number; TESTNUM

il Code: OILCODE

Formulation / Stand Code: FORM

Parameter Units | QI Threshold | EOT QI | Target | Average | Samples | BQD ng;}f;eder
E Speed r/min 0.000 QRPM 1800 ARPM NRPM | BRPM ORPM
S Inlet Air Temp. °C 0.000 QINAIRT 25 AINAIRT | NINAIRT | BINAIl[ OINAIRT
§ Intake Manifold Temp. °C 0.000 QINMANT 40 AINMANT| NINMANT| BINM4 OINMANT
9‘3 Fuel In Temp. °C 0.000 QFUELT 40 AFUELT | NFUELT |BFUEIL| OFUELT
T Coolant Out Temp. °C 0.000 QCOLOU" 90 ACOLOUT NCOLOU"| BCOL(| OCOLOUT
§ 0il Gallery Temp. °C 0.000 QOILGT 90 AOILGT | NOILGT |BOILG| OOILGT
= Exhaust Back Press. kPaA 0.000 QEXHBP 104 AEXHBP | NEXHBP [ BEXHI| OEXHBP
S | Crankcase Pressure 0.000 QCCPRES 103 ACCPRES| NCCPRES| BCCPF OCCPRES
Inlet Air Pressure 96.0 £ 1.5 [ AINAIRP
Inlet Manifold Press. TBD AINMANTF
Oil Sump Temp. TBD AOSUMP1
2 Oil Gallery Press. TBD AOGALP
S £ | Fuel Flow TBD | AFFLO
*E ?E) Ambient Temp TBD AAMBT
(3 & | Post Turbo Ex Temp TBD APTURBT
£ & [ Blowby TBD _[ABLWBY
z Barometric Pressure TBD ABAROP
Oil Pump Outlet Pressure TBD AOILPOP




Caterpiller Oil Aeration Test

Form 8

Oil Analysis Summary

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number; TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

. . Fuel
Vlscoszty Dilution
Hours @ 100 C o
eStDads | WL
D 3524
TST HO000 V100H000
TST HO01 V100HO001
TST HO005 V100HO005
TST HO025 V100H025
TST HO050 V100HO050 FUELDIL
Hours Metal Elements (ppm)
Fe Pb Cu Cr Al Si Sn Na
TST H000 | FEWMHO000( PBWMHO000{ CUWMHO00(] CRWMHO00(] ALWMHO00(| SIWMHO000 [ SNWMHO00(| NAWMHO0!
TST HO001 | FEWMHO001| PBWMHO001{ CUWMHO001]| CRWMHO001| ALWMHO01| SIWMHO001 [ SNWMHO001| NAWMHO00
TST HO005 [ FEWMHO005| PBWMHO005{ CUWMHO00{f CRWMHO00:| ALWMHO00:[ STWMHO005 | SNWMHO002| NAWMHO0:
TST HO025 | FEWMHO025| PBWMHO025| CUWMHO02{ CRWMHO02{| ALWMH02¢| SIWMHO025 | SNWMHO025| NAWMHO02:
TST HO050 | FEWMHO50( PBWMHO050{ CUWMHO05(] CRWMHOS5(]| ALWMHO5(| SIWMHO050 [ SNWMHO05(| NAWMHOS5!

D4052 Baseline Density

Temp Density
30 BDEN30
40 BDEN40
50 BDENS50
60 BDEN60
70 BDEN70
80 BDENSO
90 BDEN90
Calculated Baseline Density
DvT DVTCALC
Predicted at 90 'C BDENCALC
R? Value DVTRSQ




Caterpiller Oil Aeration Test

Form 9

Downtime Summary

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Number of Downtime Occurrences pwhock [
Test Hours Date Downtime Reasons
DOWNRO001 DDATRO001 DTIMRO001 DREARO001
DOWNRO002 DDATRO002 DTIMRO002 DREARO002
DOWNRO003 DDATRO003 DTIMRO003 DREARO003
DOWNRO004 DDATRO004 DTIMRO004 DREARO004
DOWNRO005 DDATRO005 DTIMRO005 DREARO005
DOWNRO006 DDATRO006 DTIMRO006 DREARO006
DOWNRO007 DDATRO007 DTIMRO007 DREARO007
DOWNRO08 DDATRO008 DTIMRO008 DREARO008
DOWNRO009 DDATRO009 DTIMRO009 DREARO009
DOWNRO10 DDATRO010 DTIMRO10 DREARO010
DOWNRO11 DDATRO11 DTIMRO11 DREARO11
DOWNRO12 DDATRO12 DTIMRO12 DREARO012
DOWNRO13 DDATRO013 DTIMRO13 DREARO13
DOWNRO14 DDATRO14 DTIMRO14 DREARO014
DOWNRO15 DDATRO15 DTIMRO15 DREARO15
DOWNRO16 DDATRO016 DTIMRO16 DREARO016
DOWNRO17 DDATRO17 DTIMRO17 DREARO17
DOWNRO18 DDATRO18 DTIMRO18 DREARO018
DOWNRO019 DDATRO019 DTIMRO19 DREARO019
DOWNRO020 DDATRO020 DTIMRO020 DREARO020
DOWNRO21 DDATRO021 DTIMRO021 DREARO021
DOWNRO022 DDATRO022 DTIMRO022 DREARO022
DOWNRO023 DDATRO023 DTIMRO023 DREARO023
DOWNRO024 DDATRO024 DTIMRO024 DREARO024
DOWNRO25 DDATRO025 DTIMRO025 DREARO025

TOTLDOWN Total Downtime (hours)




Caterpiller Oil Aeration Test
Form 10
Test Comments

Laboratory: LAB EOT Date: DTCOMP EOT Time: EOTTIME
Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Number of Comment Line T

OCOMRO001

OCOMRO002

OCOMRO003

OCOMRO004

OCOMRO05

OCOMRO006

OCOMRO07

OCOMRO08

OCOMRO009

OCOMRO10

OCOMRO11

OCOMRO12

OCOMRO13

OCOMRO014

OCOMRO15

OCOMRO16

OCOMRO17

OCOMRO18

OCOMRO19

OCOMRO020

OCOMRO021

OCOMRO022

OCOMRO023

OCOMRO024

OCOMRO025




Caterpiller Oil Aeration Test

Form 11

Test Fuel Batch Analysis

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Fuel Supplier: FUELSUP

Fuel Batch ID: FUELBTID

Measurement Specs. Batch Analysis Test Method
Total Sulfur, ppm 7—-15 FUELSNEW D 5453
Gravity, "API 34 —37 APIGRNEW D 4052
Hydrocarbon Composition
Aromatics, % Weight 26—31.5 FUELAROM D 5186
Olefins, % Volume Report FUELOLEF D 1319
Cetane Index Report CETANEIN D 976
Cetane No. 43 — 47 CETANENO D 613
Copper Strip Corrosion 1 Maximum FUELCU D 130
Flash Point, 'C 54 Minimum FLASHPT D 93
Pour Point, 'C -18 Maximum FUELPOUR D97
Carbon Residue on 10% Residuum, % 0.35 Maximum FUELCRES D 524 (10% Bottoms)
Water & Sediment, % Volume 0.05 Maximum FUELH20 D 2709
Viscosity, ¢St @ 40°C 20-2.6 KINVIS D 445
Total Acid Number 0.05 Maximum FUELTAN D 664
Strong Acid Number 0.00 Maximum FUELSAN D 664
Accelerated Stability 1.5 max FUELACS D 2274
Ash, % Weight 0.005 Maximum FUELASH D 482
SLBOCLE, g 3100 min” SLBOCLE D 6078"
90% Distillation, 'C 282 — 338 FUEL90 D 86

A May be altered to be consistent with CARB or ASTM diesel fuel specifications.




Caterpiller Oil Aeration Test

Form 12

Build-Up and Hardware Information

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number; TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Part Part Number
Intake Valve INTAKEPN
Exhaust Valve EXHSTPN
Cylinder Head CYLHDPN
Head Gasket HDGASPN
Pistons PISTONPN
Injectors INJNOZPN
Rod Bearings RODBRGPN
Liners LINERPN
Top Ring TOPRNGPN
2" Ring SRINGPN
Oil Ring OILRNGPN
Rocker Cover Gasket RKCVGKPN
Oil Pan Gasket PANGKPN
Front Cover Gasket FRCVGKPN
Valve Guides VLGDPN
Valve Guide Seals VLGDSLPN
Oil Filter OILFILPN
Oil Filter Date Code OILFILDC
Low Pressure Turbo LPTRBOPN
High Pressure Turbo HPTRBOPN
Micromotion Serial Number MMSERNO
Micromotion Calibration Date MMCALDT




Caterpiller Oil Aeration Test
Form 13
American Chemistry Council Code of Practice
Test Laboratory Conformance Statement

Test Laboratory LAB

Test Sponsor TSTSPON1

Formulation/Stand Code FORM

Test Number TESTNUM

Start Date |DTSTRT | Start Time |STRTTIME Time Zone |TZONE

Declarations

No. 1 All requirements of the ACC Code of Practice for which the test laboratory is responsible were
met in the conduct of this test. Yes YESROM  No NORQMI*

No. 2 The laboratory ran this test for the full duration following all procedural requirements; and all
operational validity requirements of the latest version of the applicable test procedure (ASTM or
other), including all updates issued by the organization responsible for the test, were met. Yes
YESFULL No NOFULL *

If the response to this Declaration is “No”, does the test engineer consider the deviations from

operational validity requirements that occurred to be beyond the control of the laboratory? Yes
YESNODE* No NONODE(

No. 3 A deviation occurred for one of the test parameters identified by the organization responsible for
the test as being a special case. Yes YESDEV * No NODEV (This currently applies only to
specific deviations identified in the ASTM Information Letter System)

Check The Appropriate Conclusion

Operational review of this test indicates that the results should be included in the
INCLUDE . o . .
Multiple Test Acceptance Criteria calculations.
*Operational review of this test indicates that the results should not be included in the
DONOTINC . .. .
Multiple Test Acceptance Criteria calculations.

Note: Supporting comments are required for all responses identified with an asterisk.

Comments
ACCCOMM1
ACCCOMM2
ACCCOMM3
ACCCOMM4
SUBSIGIM SUBDATE
Signature Date
SUBNAME SUBTITLE

Typed Name Title
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