Caterpiller C-13
Engine Oil Test

Version C13 VERSION 20050603 BETA
Title / Validity Declaration Page
Form 1

Conducted For
CCCCCCCCcrcreeeceecceceecececcececcecececececececececececececececce

CCCCCCCrreeeeeeeeceecceecececceccecececcecececececececce

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

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

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

NR = Non-Reference Oil Test

CcC
RO = Reference Oil Test
Test Number
Stand: CCCCC Stand Run No.: CCCC
End of Test Date: YYYYMMDD End of Test Time: HH:MM

0il Code / CMIR: # CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Formulation / Stand Code: 2 CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC

Alteode 1: ccccccccccccece Altcode 2: cccccccccccccce Altcode 3: ccccccccceccccecce

In my opinion the test CCCCCCCC 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.

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

. CCCCCCCreeeeecececececccecececcecececcecececcecce
Submitted By:

Testing Laboratory

Signature Image

Signature
CCCCCCCreeeeeeceeeceeeccecececececececcececec

Typed Name
CCCCCCCrreeeeceeeeeccececececcececcececececcececec

Title
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Caterpiller C-13
Engine Oil Test

Form 3

Summary of Test Method

The CAT C-13 Engine Oil Test is an engine-dynamometer test which
evaluates the ability of an engine oil to protect against ring sticking and oil

consumption.

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.

C-13 Test Conditions

Parameter Value
Time, h 500
Speed, r/min 1800
Fuel Flow, g/min 1200
Inlet Manifold Temperature, °C 40
Coolant Out Temperature, °C 88
Fuel In Temperature, °C 40
Oil Gallery Temperature, °C 98
Intake Air Temperature, ° C 25
Tailpipe Exhaust Temperature, °C Record
Intake Air Restriction, kPa Absolute 95
Intake Manifold Pressure, kPa 280
Exhaust Back Pressure, kPa 6
Humidity, g/kg Record
Coolant System Pressure, kPa 99 - 107
Power, kW Record
Torque, Nm Record
Oil Gallery Pressure, kPa Record




Caterpiller C-13
Engine Qil Test

Test Results Summary
Form 4

Laboratory: CC

EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCeeeeecccce

Oil Code:

CCCCCCreeecececcceeececececcececceccecececceccececececcec

Formulation / Stand Code: CC-CCCCCCCCCC-C-C-CCccce-ce-ce-cecece

Start Date: yyyYYMMDD

Start Time: HH:MM

Test Length: S1234

Laboratory Oil Code: CCCCCCCCC

cccceeeceeecce

TMC Oil Code™:

CCCCCC

Engine Number: CCCCCC

Engine Hours: CCCCC

Engine Serial No.: cccccccc

Oil Consumption, g/hr
100 —150 | 450 -500 | % Inc.
S123.1 S123.1 S123.1
Piston Loss of Ring Side Clearance
WD | TGC | TLC | TGF IGF IGC AGF
No. Top Int. Oil
1 S1234.1 | S12.12 | S12.12 S12 S123 S12.12 S123 AAAAAAA | AAAAAAA |AAAAAAA
2 S1234.1 | S12.12 | S12.12 S12 S123 S12.12 S123 AAAAAAA | AAAAAAA |AAAAAAA
3 S1234.1 | S12.12 | S12.12 S12 S123 S12.12 S123 AAAAAAA | AAAAAAA |AAAAAAA
4 S1234.1 | s12.12 | S12.12 S12 S123 S12.12 S123 AAAAAAA | AAAAAAA | AAAAAAA
5 S1234.1 | S12.12 | S12.12 S12 S123 S12.12 S123 AAAAAAA | AAAAAAA | AAAAAAA
6 S1234.1 | S12.12 | Sl12.12 S12 S123 S12.12 S123 AAAAAAA | AAAAAAA | AAAAAAA
Average | S1234.1 | S12.12 | SI12.12 S12 S123 S12.12 S123 AAAAAAA | AAAAAAA | AAAAAAA
@_ Top Int. Oil Crown Skirt Liner
Stuck Ring | CCCCCCCC | cCccccece | ceceecee
! Scuffed CcccC ccC CCC
Stuck Ring | cccccccc | CCCCccce | ceceeccece
2 Scuffed CcccC ccc ccc
Stuck Ring | CCCCCCCC | CCCCCCCC | cceceeeee
3 Scuffed CcccC ccC CCC
Stuck Ring | CCCCCCCC | CCCCCCCC | ceceeceee
! Scuffed CCC CCC CCC
Stuck Ring | CCCCCCCC | CCCCCCCC | CCCCCCCC
> Scuffed CCC CCC CCC
Stuck Ring | CCCCCCCC | CCCCCCCC | cceceeceee
6 Scuffed CCC CcCcC CCC CCC CCC CCC

A Reference Oil Tests Only




Caterpiller C-13
Engine Oil Test
Operational Summary
Form 5

Laboratory: CC

EOT Date: YYYYMMDD EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCeeecececcececce

Oil Code: CCCCCCCCCCCLeeeeeececececceceecececceccececececcec

Formulation / Stand Code: CC-CCCCCCCCCC-C-C-CCcccce-cce-ce-cececce

Controlled Parameters

Parameter Units Target Tolerance Average Samples
Engine Speed r/min 1800 +5 S12345 S1234
Fuel Flow g/min 1200 +6 S12.12 S1234

Temperarure |
Inlet Air °C 25 +2 S1234 S1234
Intake Manifold Air °C 40 +2 S1234 S1234
Fuel Inlet °C 40 +1 S1234 S1234
Coolant Outlet °C 88 +2 S1234 S1234
Oil Gallery °C 98 +2 S1234 S1234
Inlet Air kPa 95 +3 S12.12 S1234
Exhaust Stack kPa 6 +1 S1.1 S1234
Intake Manifold kPa 280 +5 S123 S1234

Non-Controlled Parameters

Parameter Units Target Tolerance Average Samples
Engine Torque Nm 1800 Record S1234 S1234
Humidity g/kg Record Record S123.1 S1234




Caterpiller C-13
Engine Oil Test
Rod Bearing Weight Loss

Form 6

Laboratory: CC

EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCeeeceeccecccce

Oil Code:

CCCCCCCLLCeeeeeeeceeceeeeceeceeececcececececcecce

Formulation / Stand Code: CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC

Cylinder No. Location SOT Weight,g | EOT Weight,g | Weight Change, mg
1 Upper S12.1234 S12.1234 S123.1
2 Upper S12.1234 S12.1234 S123.1
3 Upper S12.1234 $12.1234 S123.1
4 Upper S12.1234 S12.1234 S123.1
5 Upper S12.1234 S12.1234 S123.1
6 Upper S12.1234 S12.1234 S123.1
Upper Bearing Average Weight Loss, mg S123.1
Upper Bearing Minimum Weight Loss, mg S123.1
Upper Bearing Maximum Weight Loss, mg S123.1
Cylinder No. Location SOT Weight,g | EOT Weight,g | Weight Change, mg
1 Lower S12.1234 S12.1234 S123.1
2 Lower S12.1234 S12.1234 S123.1
3 Lower S12.1234 S12.1234 S123.1
4 Lower S12.1234 S12.1234 S123.1
5 Lower S12.1234 S12.1234 S123.1
6 Lower S12.1234 S12.1234 S123.1
Lower Bearing Average Weight Loss, mg S123.1
Lower Bearing Minimum Weight Loss, mg S123.1
Lower Bearing Maximum Weight Loss, mg S123.1




Caterpiller C-13
Engine Oil Test
Ring Weight Loss
Form 7

Laboratory: CC EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCeeeeececcece

0Qil Code: CCCCCCCCCCCCLeeeceeccceeccececcececcececcecececece

Formulation / Stand Code: ccC-ccccccCccCC-C-C-CCCCCC-CC-CC-CCCCC

Cylinder No. | Top Ring SOT Weight,g | Top Ring EOT Weight, g Weight Loss, mg
1 S12.1234 S12.1234 S123.1
2 S12.1234 S12.1234 S123.1
3 S12.1234 S12.1234 S123.1
4 S12.1234 S12.1234 S123.1
5 S12.1234 S12.1234 S123.1
6 S12.1234 S12.1234 S123.1

Top Ring Average Weight Loss, mg S123
Top Ring Weight Loss Std. Dev., mg S123.1
Top Ring Min. Weight Loss, mg S123.1
Top Ring Max. Weight Loss, mg S123.1

Cylinder No. | 2" Ring SOT Weight, g 2" Ring EOT Weight, g Weight Loss, mg
1 S12.1234 S12.1234 S123.1
2 S12.1234 S12.1234 S123.1
3 S12.1234 S512.1234 S123.1
4 S12.1234 S12.1234 S123.1
5 S12.1234 S12.1234 S123.1
6 S12.1234 S12.1234 S123.1

2" Ring Average Weight Loss, mg S123.1
2" Ring Weight Loss Std. Dev., mg S123.1
2" Ring Min. Weight Loss, mg S123.1
2" Ring Max. Weight Loss, mg S123.1

Cylinder No. | Oil Ring SOT Weight, g Oil Ring EOT Weight, g Weight Loss, mg
1 S12.1234 S12.1234 S123.1
2 S12.1234 S12.1234 S123.1
3 S12.1234 S12.1234 S123.1
4 S12.1234 S12.1234 S123.1
5 S12.1234 S12.1234 S123.1
6 S12.1234 S12.1234 S123.1

Oil Ring Average Weight Loss, mg S123.1
Oil Ring Weight Loss Std. Dev., mg S123.1
Oil Ring Min. Weight Loss, mg S123.1
Oil Ring Max. Weight Loss, mg S123.1
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Caterpiller C-13
Engine QOil Test Oil Analysis Summary - Form 9

Laboratory: CC EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCcCCceeececececcecececccecececcecececcececece
Oil Code: CCCCCCCCreeeeeceeeceeeccececccececcecececececcececece

Formulation / Stand Code:

CC-CCCceeeecece-c-c-ceceeee-ce-ce-ceccce

Soot Viscosity Viscosoity Nl]?l?lslfer Integrated Dill?llllt‘:)n
Hours Wt% | @100C | @ 40C TBN AV TAN IR Wt. %

TGA | cSt,D445 | cSt,D445 | D 4739 | reoe | D664 | Oxidation | p 3524
CCCCCC S123.1 S123.12 S123.12 S123.1 S123.1 S123.1
CCCCCC S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1
cceece S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1
CCCCCC S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1
Cccccecec S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1
CCCCCC S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1
CCCCCC S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1
cccecec S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1
CCccccece S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1
CCCCCCe S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1
cceecce S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1
CCccccce S123.1 S123.12 S123.12 S123.1 S123.1 S123.1 S1234.1 S1234.1

Hours Metal Elements (ppm)
Fe Pb Cu Cr Al Si Sn Na

CCCCCC | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
ccccce | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
CCCCCC | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
ccccce | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
ccccce | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
CCCCCC AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
CCCCCC | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
cccece | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
cccecce | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
ccccce | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
CCCCCC | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
CCCCCC | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA




Caterpiller C-13
Engine Oil Test
Liner Wear Summary
Form 10

Laboratory: CC

EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCeeeecceece

Oil Code: ccccccccccCcCccccccccccccecececcceeceecceece

Formulation / Stand Code: CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-Ccccce

Wear Step (um)
Position Cylinder Number
1 2 3 4 5 6 Average
3:00 (Thrust) S123.1 S123.1 S123.1 S123.1 S123.1 S123.1 S123.1
6:00 (Rear) S123.1 $123.1 S123.1 S123.1 S123.1 S123.1 $123.1
9:00 (Anti-Thrust) S123.1 S123.1 S123.1 S123.1 S123.1 S5123.1 S123.1
12:00 (Front) S123.1 S123.1 S123.1 S123.1 S123.1 S123.1 S123.1
Average S123.1 S123.1 S123.1 S123.1 S123.1 S123.1 S123.1
Summary As Measured
Average, pm S123.1
Minimum, um S123.1
Maximum, pm S123.1




Caterpiller C-13
Engine Oil Test

Unscheduled Downtime & Maintenance Summary

Form 11

Laboratory: CC

EOT Date: YYYYMMDD EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCeeeeccccecce

Qil Code: CcCCCCCCCCCCCCCCCCCcecceccccecceccccecccece

Formulation / Stand Code: cC-CcCcCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC

Number of Downtime Occurrences 512 _

Test

Hours Date Downtime Reasons
ccececc CCCCCCCC| CCCCCC | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeee
cceecce CCCCCCCC| CCCCCC  |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
ccececce CCCCCCCC|  CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeee
ccececce CCCCCCCC| CCCCCC  |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
ccececce CCCCCCCC|  CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeC
ccececce CCCCCCCC| CCCCCC  |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
ccececce cceceeecce|  CCCCCC o |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
cccece ccceeeec | CCCCCC |ceeeeeeeCCCCCeeceCCCCCCcCccCCCCCCcCccCCCCCCcCCCCCCCCcCCCCCCCCcCCCCc:
ccececce CCCCCCCC| CCCCCC  |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
ccececce CCCCCCCC| cCceeCC |CCCeeeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeee
ccececce CCCCCCCC|  cCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeee
Cceecce CCCCCCCC| cceeee  |CCCCCeeeCCCCCCCcCCCCCcCcCccCCCCcCcecCccCCCCcCccccCCCCcCccCccCCCCcCccCeeCc
cceceee |[CCCCCCCC| CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
ccececce CCCCCCCC| CCCCCC  |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
cceecce cccceece|  CCCCCC o |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

HHH:MM Total Downtime

Other Comments

Number of Comment Lines

CCCCCCCCCLLLreeeececececececececececececececececececececececececcecececcececececcececcececccecececececce

CCCCCCCCLLrreeecececececececececececececccecececececececcecececcececececececececcececececcececceccececcce

CCCCCCCCCLrreeeececececececececececececececececececececececececececececececececcecececececececceccecececcece

CCCCCCCCCLrreeeececececececececececececececececececeecececececececececececeececececececececececcecececece

CCCCCCCCCLLreeeecececececececececececececececececececececececececececececececececececececcececceccececceccce

CCCCCCCCCCLLLrreeeecececececeeeeeeeeeeeeececeececceecececececececececececececcececececcce

CCCCCCCCCLLrreeececececececececececececececececececececececececececececececcececcececcececcececececececcce

CCCCCCCCCLrreeeececececececececececececececececececececececececececececececececcececececcececcecececece

CCCCCCCCreeececececececcecececececccecececececccececccececececcecceccececcececcececccccceccceccce

CCCCCCCCCLLrreeeececececececececececececececececececececcecececececececcececcececceccececcecececcececcecce

CCCCCCCCCLLreeeececececececececececececececececccecececececececececececececececcececcececececcececcecececce

CCCCCCCCCCCrrreecececececececccecececececccececccececccececccececcecceccececcececcceccececcceccce

CCCCCCCCCLLLrreeeececececececeececeeeeecececececececccececcececcececcececececcecececcecececcce

CCCCCCCCCLLLrreeecececececececececececececececececccecececececececcececcececcececcececcececcecececcececcecce

CCCCCCCCCLLreeeecececececececececececececececececececececececececececececececececcecececcecececceccecceccececce




Caterpiller C-13

Engine Oil Test
Unscheduled Downtime & Maintenance Summary
Form 11A
Laboratory: CC EOT Date: YYYYMMDD EOT Time: HH:MM

Test Number: cccccccccCcccCCcCCcCCcCCCccccccecce

QOil Code: CCCCCCCCCCCCCCCCCCCeeeeeccecccceccceccecce

Formulation / Stand Code: CC-CCCCCCCCCC-C-C-CCCCcc-cc-ce-cceecce

Number of Downtime Occurrences | 5! _
Test
Hours Date Downtime Reasons
cccecc CCCCCCCC | ceeeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
ccecce cceccceee | ceecee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
ccecce cceccceee | ceceee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
cceece cceccceee | ceccee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
cceece cceccceee | ceccee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
cceece cceccceee | ceccee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
ccecec ccccccce | cecece CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
ccecce cceccceee | ceceee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
cceece CCCCCCCC | ceeeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
cceece CCCCCCCC | CCeeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
cececcc CCCCCCCe | ceceee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
cceece ccececeee | ceccee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
cceece ccecccee | cececece CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
ccecce ccececcee | cececece CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
cceece CCCCCCCC | ceceee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
HHH:MM Total Downtime

Other Comments

Number of Comment Lines | s12 ]

CCCCCCCCreeeeeecececeeeececececeeececececceececececcecececececcecececececececcececececececececece
CCCCCCCCreeececececececcecececececcecececececcececececececececececececceccecececececcececececececececece
CCCCCCCCCLreeeeceeccececcececceccecececceccececcececcececcececcecececcecececececcececececececece
CCCCCCCCCLreeeecceeceeeccececcecececececcececcecececcececcececcececcececececccececececececec
CCCCCCCCrreeeeececececeececececcecececececcececececececececececececcececececececcececececececececece
CCCCCCCCCLeeeeececececeececececeeececcececccecececececcecececececececcecececececcececececcecececece
CCCCCCCCreeeeeecececeececececececcecececececcececececcccecececececcecececececececcececececececececece
CCCCCCCCreeececececeeceecccececcececccececcecececccececcecececececceccecececceccececececececececece
CCCCCCCCCCreeeeeeceecceccecececececcceccecececcecececececcececcececcececcececececececececcce
CCCCCCCCreeeeeececececcecececececcececccececcececececcccecececececcececcecececececcececececececececece
CCCCCCCCreeecceececcecececeececececcececececececececececececcecececececceccececcccecececececececce
CCCCCCCCLrrreeecececececcececececcceececececececccececececececcecececececcecececceccececececececcecece
CCCCCCCCreeeceececececcececececececcecececececcececececcceccecececececececcecececececcececececececececece
CCCCCCCCrreeeeececececeececececececececececccececccecececcececececceccececececceccececececececececece
CCCCCCCCCCreeeeeeeecceecececececeecceccececececececececcececcecececececcececececcececececce




Caterpiller C-13

Engine Oil Test
Unscheduled Downtime & Maintenance Summary
Form 11B
Laboratory: CC EOT Date: YYYYMMDD EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCLeeeeeecceeecece

Oil Code: cccccccccccccecceccccecececccececeecccecceccccece

Formulation / Stand Code: cCc-cCcCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC

Test
Hours Date Downtime Reasons
CCcece CCCCCCCC | ceceeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
CcCccecce CCCCCCCC | ceecee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeee
ccecece CCCCCCCC | ceecee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCee
cceecce CCCCCCCC | ceeceee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
Ccceecce CCCCCCCC | ceeceee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCee
cceecce CCCCCCCC | ceeceee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
CCccecce CCCCCCCC | ceecee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCee
Ccceecce CCCCCCCC | ceceeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCee
ccececce CCCCCCCC | ceceeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
CcCccecce CCCCCCCC | ceecee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
cceecce CCCCCCCC | ceeeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
ccecece CCCCCCCC | ceecee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCee
Ccceecce CCCCCCCC | cceeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeC
cceece cccceeceee | ceeece CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCceeceee
Ccceecce CCCCeeee | ceecee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCee
HHH:MM Total Downtime

Other Comments

Number of Comment Lines | 512 ]

CCCCCCCCreeeeeececececceececececeecececececececcececececececcecececececcecececcecececececececcecec
CCCCCCCCrreeeeececceececececccececcececccececcecececececceccecececcececcececccecececececececcecece
CCCCCCCCrreeeeecececececcececececececcececcceeccececccecececcececcececcececcececcecececececcecec
CCCCCCCCrreeeeececececceececececeecececececececcececececececcecececececceccecececcecececececececcecec
CCCCCCCCCCreeeeeceeceeecceceececececececcececcecececcececcececcececcececcececccececececcece
CCCCCCCCCLLeeeeecececeecececececcececececceececececcceccececececcececececccececececececcecece
CCCCCCCCreeeeceececececceecccecececeecececececccececececececcecececcececcececececcccececececececececec
CCCCCCCCrreecceececececceecececececeececccececcececccecececcececcececcececcececececececececcecec
CCCCCCCrreeecceececececceececececececececececccececccecececcecececcececcececcececececececececececec
CCCCCCCCCCLeeeeecececeecececececeececececccecececececececcececececcececececccececececececcecece
CCCCCCCCrreecceececececcceecccececececcecececececccececececececcecececcececccececcececececececececececec
CCCCCCCrreeecceececececcececccecececececccececccececccecececcececcecececececceccececececececececec
CCCCCCCCreeeeceececececceececececececececececcececccecececcecececcecccececccecececececececcecece
CCCCCCCCreeecceececcececececececececcececccececccececccececceccecececcececcececcececececececececcecec
CCCCCCCCCCreeeeecceecececceceececeecececcececcecececececcececcececcececcececcecececececcece




Caterpiller C-13
Engine Oil Test

Test Fuel Analysis (Last Batch)

Form 12

Laboratory: ccC

EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCeeece

Qil Code: CCCCCCCCCCreeeeceeecceeeccecececcecececccececcce
Formulation / Stand Code: CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC
Fuel Supplier: cCCCcCccccccccccececcccece Fuel Batch ID: CCCCCCCCCCCCCCCC
Measurement Specs. Analysis Test Method
New EOT
Total Sulfur, ppm 7-15 S1.12 S1.12 D 5453
Gravity, "API 34-37 S1.1 S1.1 D 4052
Hydrocarbon Composition
Aromatics, % Weight 26-31.5 S1.1 D 5186
Olefins, % Volume Report S12.1 D 1319
Cetane Index Report S1.1 D 976
Cetane No. 43 -47 S1.1 D 613
Copper Strip Corrosion 1 Maximum AAAA D 130
Flash Point, 'C 54 Minimum S123 D 93
Pour Point, ‘C -18 Maximum S123 D 97
Carbon Residue on 10% Residuum, % 0.35 Maximum S12.12 D 524 (10% Bottoms)
Water & Sediment, % Volume 0.05 Maximum AAAAAA D 2709
Viscosity, ¢St @ 40°C 2.0-2.6 S12.1 D 445
Total Acid Number 0.05 Maximum S1.1 D 664
Strong Acid Number 0.00 Maximum S1.1 D 664
Accelerated Stability 1.5 max S12.1 D 2274
Ash, % Weight 0.005 Maximum S123.123 D 482
SLBOCLE, g 3100 min® S1234567 D 6078*
90% Distillation, 'C 282 — 338 S1234 D 86

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




Caterpiller C-13
Engine Oil Test
Build-Up and Hardware Information
Form 13

EOT Date: YYYYMMDD

Laboratory: CC EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCeecee

Oil Code: ccccccccCcccccccccccccceccccecececcceceecce

Formulation / Stand Code: CC-CCCCCCCCCC-C-C-CCCCCC-CC-CCc-ccccce

Hardware
Part Part Number
Intake Valve CCCccceceececcecececcecececcece
Exhaust Valve Cccceeceeccceccececccceccc
Cylinder Head CCCCceeececceeceeccececce
Head Gasket CCCCcceeececcececececcececce
Pistons CCccceceececeeccececececcececce
Injectors cceececcccceecececcecccce
Rod Bearings CCCCcceeeceeceececcececce
Liners CCccceeceececceccececccceccec
Top Ring CCCCcceeececcececececcececece
2" Ring CCCCCCCCCCCCCCCCCCCC
Oil Ring CCccceceececececcececececcececce




Caterpiller C-13
Engine Oil Test
Piston Deposit Rating Summary
Form 14

Laboratory: cc

EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCeeeeeccce

Oil Code: cccccccCcCcCcCcCcCcCcccccecececceeceececcecececccece

Formulation / Stand Code:

CC-CCCCCCCLCee-C-c-ceeceee-ce-ce-cecece

Piston Number

Parameter 1 2 3 4 5 6 Average
TLHC, % S12 S12 S12 S12 S12 S12 S12
TLC, dem. S12.12 S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
TGC, dem. S12.12 S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
AGF, % S123 S123 S123 S123 S123 S123 S123
WD, dem. S1234.1 S1234.1 S1234.1 S1234.1 S1234.1 S1234.1 S1234.1
IGC, dem. S12.12 S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
2LC, dem. S12.12 S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
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Caterpiller C-13
Engine Oil Test

Supplemental Rating Summary: Piston No. 1

Form 21

Laboratory: CC

EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCeceeececceccceccce

Oil Code: CCCCCCCCCCCCCCCCCCCCCeeeccccecccccceccece

Formulation / Stand Code: CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC

Carbon Varnish
Deposit HC | MC | LC 9.0-8 | 7.9-7 1 6.9-6 | 59-5 | 4.9-4 |3.9-3|29-2|1.9-1]0.9-0 | Clean
1 T s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123
Groove B SI123 | S123 | s123 | S123 | S123 | S123 | s123 | s123 | SI123 | SI23 | s123 | SI123 | SI23
Top 5 T SI123 | S123 | s123 | SI23 | S123 | s123 | S123 | SI123 | s123 | SI23 | S123 | S123 | 123
And B S123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | S123 | SI23
Bottom T
3 S123 | s123 | S123 | s123 | sS123 | s123 | sS123 | S123 | S123 | S123 | s123 | S123 | S123
B S123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | S123
T S123 | s123 | s123 | SI23 | s123 | s123 | s123 | s123 | S123 | s123 | s123 | s123 | s123
1 B s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | s123 | S123
Top BK | s123 | s123 | s123 | 8123 | s123 | s123 | s123 | S123 | s123 | S123 | sS123 | S123 | S123
Bottom T
And S123 | S123 | S123 | sS123 | SI123 | S123 | s123 | si123 | SI123 | sSi23 | s123 | S123 | 123
Back 2 B S123 | s123 | s123 | si23 | S123 | s123 | <123 | si23 | S123 | s123 | si23 | si23 | S123
Of BK | s123 | s123 | s123 | s123 | s123 | s123 | S123 | S123 | s123 | SI123 | s123 | sS123 | SI123
Ril’lgS T S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123
3 B S123 | s123 | S123 | SI23 | S123 | s123 | s123 | s123 | S123 | sSi23 | si123 | s123 | S123
BK | s123 | s123 | s123 | 8123 | s123 | si123 | s123 | s123 | s123 | s123 | si23 | s123 | s123
Top Ring Stuck cceeceee si23 | %
Top Ring Scuffed cce si23 | %
Second Ring Stuck CCCCCCCe s123 | %
Second Ring Scuffed cce si23 | %
Oil Ring Stuck cceeecee s123 | %
Oil Ring Scuffed ccc s123 | %
Crown Scuffed cce si23 | %
Skirt Scuffed cce s123 | %
Liner Scuffed cce si23 | %




Caterpiller C-13
Engine Oil Test

Supplemental Rating Summary: Piston No. 2

Form 22

Laboratory: CC

EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCeeeceececceccece

Oil Code: CCCCCCCCCCCCCCCCCCeecceeeccccceccccceccec

Formulation / Stand Code: cCc-cCCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC

Carbon Varnish
Deposit HC |MC |LC 9.0-8 | 7.9-7 1 6.9-6 | 59-5 | 4.9-4 |3.9-3|29-2|1.9-1]0.9-0 | Clean
1 T S123 S123 | S123 S123 | S123 | S123 S123 | SI123 S123 | SI123 S123 | s123 | SI123
QGroove B S123 S123 S123 S123 S123 S123 S123 S123 S123 | SI23 S123 S123 | Si123
TOp b T S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123
And B S123 S123 | s123 S123 | S123 | S123 S123 | SI23 S123 | SI23 S123 | S123 | SI23
Bottom 3 T 8123 | s123 | S123 | S123 | S123 | S123 | S123 | S123 | 8123 | SI23 | SI123 | SI23 | SI123
B S123 s123 | s123 S123 | SI123 | SI123 S123 | sI123 S123 | S123 S123 | s123 | S123
T S123 S123 S123 S123 S123 S123 S123 S123 S123 | S123 S123 S123 | S123
1 B S123 S123 | S123 S123 | S123 | S123 S123 | SI23 S123 | s123 s123 | S123 | SI123
Top BK | s123 | s123 | si123 S123 | s123 | s123 | S123 | S123 | s123 | SI23 | S123 | SI123 | SI23
Bf:t(()lm T S123 S123 | s123 S123 | S123 | s123 S123 | SI123 S123 | s123 S123 | s123 | S123
Banck 2 B S123 S123 | s123 S123 | S123 | SI123 S123 | SI123 S123 | s123 S123 | S123 | SI23
of BK | si23 S123 | sS123 S123 | S123 | SI23 S123 | SI123 S123 | SI123 S123 | S123 | SI23
Rings T S123 S123 | SI23 S123 | S123 | si23 S123 | s123 S123 | s123 S123 | si123 | S123
3 B S123 S123 S123 S123 S123 | S123 S123 | sS123 S123 | s123 S123 S123 | S123
BK | s123 S123 | s123 S123 | s123 | SI23 S123 | SI23 S123 | s123 S123 | s123 | S123
Top Ring Stuck ccceceece | os123 | %
Top Ring Scuffed cce s123 | %
Second Ring Stuck cceceecee | os123 | %
Second Ring Scuffed cce si23 | %
Oil Ring Stuck ccceecce s123 | %
Oil Ring Scuffed cce si23 | %
Crown Scuffed cce S123 %
Skirt Scuffed cce si23 | %
Liner Scuffed cce S123 %




Caterpiller C-13

Engine Oil Test
Supplemental Rating Summary: Piston No. 3
Form 23
Laboratory: CC EOT Date: YYYYMMDD EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Oil Code: cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeeee

Formulation / Stand Code: CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-CccccC

Carbon Varnish
Deposit HC | MC |LC 9.0-8 | 7.9-7 | 6.9-6 | 59-5 | 49-4 | 3.9-3 |2.9-2|1.9-1]0.9-0 | Clean
1 T S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123
QGroove B [si123 S123 |s123 S123 | S123 S123 S123 S123 S123 S123 | S123 S123 S123
Top ) T S123 S123 |si123 S123 S123 S123 S123 S123 S123 S123 | S123 S123 S123
And B |si23 S123  |s123 S123 | s123 S123 S123 S123 S123 S123 | S123 S123 S123
Bottom 3 T S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123
B S123 S123 |s123 S123 S123 S123 S123 S123 S123 S123 | S123 S123 S123
T |s123 S123  |s123 S123 | s123 S123 S123 S123 S123 S123 | S123 S123 S123
1 B [s123 S123  |s123 S123 | S123 S123 S123 S123 S123 S123 | S123 S123 S123
Top BK |Ss123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123
Bottom T |s123 S123  |S123 S123 | S123 S123 S123 S123 S123 S123 | S123 S123 S123
}?;::cll{ 2 B |S123 SI123  |s123 S123 | s123 S123 S123 S123 S123 S123 | S123 S123 S123
of BK |s123 S123  |Ss123 S123 | S123 S123 S123 S123 S123 S123 | S123 S123 S123
Rings T |[s123 S123  |S123 S123 | s123 S123 S123 S123 S123 S123 | S123 S123 S123
3 B S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123
BK |s123  |S123  |s123 S123 | s123 | S123 S123 | s123 | S123 | s123 | S123 | s123 | S123
Top Ring Stuck ccceecce S123 %,
Top Ring Scuffed cce S123 %
Second Ring Stuck cceeccee s123 A
Second Ring Scuffed cce S123 %
Oil Ring Stuck ceceeeecc S123 %
Oil Ring Scuffed cce S123 %
Crown Scuffed cce S123 %
Skirt Scuffed cce S123 %
Liner Scuffed cce S123 %




Caterpiller C-13
Engine Oil Test

Supplemental Rating Summary: Piston No. 4

Form 24

Laboratory: CC

EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

0il Code: CCCCCCCCCCCCLreeeecceececececcececececcececececce

Formulation / Stand Code: cC-cccccCccCcC-C-C-CCCCCC-CC-CC-CCCcce

Carbon Varnish
Deposit HC |MC |LC 9.0-8 | 7.9-7 | 6.9-6 | 5.9-5 | 49-4 | 3.9-3 | 2.9-2 | 1.9-1 | 0.9-0 | Clean
1 T S123 S123 S123 S123 S123 S123 S123 S123 S123 | s123 S123 | SI23 S123
Groove B S123 | S123 | s123 S123 | s123 | S123 | s123 S123 | S123 | SI23 S123 | s123 S123
Top ) T S123 | S123 | s123 S123 | s123 | s123 | S123 S123 | S123 | SI23 S123 | SI23 S123
And B S123 S123 S123 S123 S123 S123 S123 S123 S123 | S123 S123 S123 5123
Bottom 3 T S123 | sS123 | S123 S123 | S123 | S123 | si23 S123 | S123 | SI123 S123 | SI123 S123
B S123 | S123 | s123 S123 | s123 | s123 | S123 S123 | S123 | SI23 S123 | S123 S123
T S123 | S123 | S123 S123 | S123 | S123 | SI23 S123 | S123 | S123 S123 | SI123 S123
1 B S123 | S123 | s123 S123 | s123 | s123 | SI23 S123 | S123 | s123 S123 | SI23 S123
Top BK S123 S123 S123 S123 S123 S123 S123 S123 S123 | S123 S123 S123 S123
Bf::l(()lm T | s123 | s123 | S123 | 123 | S123 | 123 | S123 | S123 | SI123 | s123 | s123 | si23 | S123
Back 2 B S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123
Of BK S123 S123 S123 S123 S123 S123 S123 S123 S123 | Si123 S123 S123 S123
Rings T S123 | S123 | S123 S123 | S123 | S123 | S123 S123 | S123 | SI23 S123 | S123 S123
3 B S123 | S123 | s123 S123 | s123 | S123 | S123 S123 | S123 | SI123 S123 | S123 S123
BK | si23 | s123 | sSi23 S123 | s123 | s123 | SI23 S123 | S123 | SI23 S123 | S123 S123
Top Ring Stuck CCCCCCCe 8123 %
Top Ring Scuffed cce s123 | %
Second Ring Stuck CCCCCeee si23 | %
Second Ring Scuffed CCC s123 | %
Oil Ring Stuck ccceecce S123 %
Oil Ring Scuffed ccc s123 | %
Crown Scuffed ccc S123 %
Skirt Scuffed cce S123 %
Liner Scuffed ccc S123 %




Caterpiller C-13
Engine Oil Test

Supplemental Rating Summary: Piston No. 5

Form 25

Laboratory: CC

EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCeeee

Oil Code: cccccccccccccccccccCCCCCCCCccecececeeecece

Formulation / Stand Code: CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-Ccccce

Carbon Varnish
Deposit HC | MC |LC 9.0-8 | 7.9-7 | 6.9-6 | 5.9-5 | 49-4 | 3.9-3 | 2.9-2 | 1.9-1 | 0.9-0 | Clean
1 T S123 | S123 | s123 | s123 | S123 | S123 | S123 | S123 | S123 | SI123 | S123 | S123 | S123
Groove B S123 S123 | s123 S123 | S123 | SI123 S123 S123 | Si123 S123 S123 S123 S123
Top b T S123 | SI123 | S123 S123 | S123 | S123 | SI23 S123 | S123 S123 | S123 | SI123 S123
And B S123 | SI123 | s123 | sS123 | SI123 | s123 | s123 | SI123 | s123 | S123 | S123 | S123 | S123
Bottom 3 T S123 | S123 | s123 | S123 | s123 | s123 | S123 | S123 | S123 | s123 | S123 | S123 | SI123
B S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123
T S123 | 8123 | 8123 | S123 | S123 | S123 | S123 | s123 | S123 | S123 | S123 | SI23 | S123
1 B S123 | S123 | s123 | S123 | SI23 | S123 | s123 | S123 | S123 | S123 | S123 | s123 | SI23
Top BK | s123 | s123 | s123 | s123 | si23 | s123 | s123 | S123 | s123 | s123 | S123 | si23 | SI23
tht(()lm T | si23 | si23 | s123 | s123 | s123 | s123 | S123 | o3 | 123 | s123 | s123 | s123 | si123
Banck 2 B S123 | S123 | SI123 | sS123 | S123 | s(23 | S123 | S123 | S123 | S123 | si23 | S123 | SI23
Of BK | s123 | s123 | s123 | s123 | si123 | SI123 | s123 | S123 | S123 | s123 | si23 | s123 | S123
Rings T S123 | sS123 | S123 | S123 | S123 | S123 | S123 | S123 | S123 | 8123 | s123 | S123 | SI123
3 B S123 | s123 | s123 | S123 | s123 | s123 | S123 | s123 | s123 | S123 | S123 | s123 | S123
BK | s123 | SI123 | s123 | s123 | S123 | s123 | S123 | S123 | S123 | SI23 | S123 | s123 | S123
Top Ring Stuck ccceecee | s123 | %
Top Ring Scuffed ccc S123 %
Second Ring Stuck ccceecee | os123 | %
Second Ring Scuffed ccc s123 %
Oil Ring Stuck ccccecee S123 %
Oil Ring Scuffed cce s123 | %
Crown Scuffed cce S123 %
Skirt Scuffed cce S123 %
Liner Scuffed cce S123 %




Caterpiller C-13
Engine Oil Test

Supplemental Rating Summary: Piston No. 6

Form 26

Laboratory: cC

EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CccccccccCcCCCCCCCCCCCCCCCCCCCe

Oil Code: cccccccCccCccCccccceccccecececccececcccececccce

Formulation / Stand Code: cCc-cCcCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC

Carbon Varnish
Deposit HC MC | LC 9.0-8 | 7.9-7 | 6.9-6 | 5.9-5 | 49-4 | 3.9-3 | 2.9-2 | 1.9-1 | 0.9-0 | Clean
1 T s123 | s123 | s123 | s123 | s123 | s123 | S123 | s123 | S123 | S123 | S123 | s123 | s123
Groove B S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123 S123
Top ) T S123 | s123 | s123 | s123 | si23 | S123 | sS123 | S123 | S123 | S123 | S123 | S123 | S123
And B s123 | s123 | si123 | s123 | s123 | si23 | S123 | S123 | s123 | s123 | S123 | s123 | si123
Bottom 3 T S123 | S123 | s123 | s123 | s123 | S123 | S123 | s123 | S123 | SI123 | SI123 | S123 | SI23
B S123 | SI23 | s123 | S123 | S123 | S123 | S123 | SI123 | SI23 | SI123 | SI123 | S123 | SI23
T s123 | S123 | s123 | s123 | s123 | S123 | S123 | s123 | S123 | S123 | S123 | S123 | s123
1 B s123 | S123 | s123 | s123 | s123 | S123 | S123 | S123 | S123 | s123 | S123 | S123 | s123
Top BK | si23 | s123 | s123 | S123 | s123 | s123 | sS123 | S123 | SI23 | s123 | s123 | S123 | S123
Bottom T S123 | s123 | s123 | s123 | s123 | S123 | s123 | S123 | s123 | s123 | S123 | S123 | s123
]?z;lc(ll( 2 B S123 | s123 | s123 | s123 | s123 | sS123 | S123 | 8123 | s123 | si123 | s123 | S123 | S123
Of BK | si23 | s123 | s123 | s123 | s123 | S123 | s123 | S123 | s123 | s123 | s123 | s123 | S123
Rings T S123 | S123 | S123 | S123 | sS123 | S123 | S123 | S123 | s123 | S123 | S123 | S123 | S123
3 B s123 | S123 | s123 | s123 | s123 | s123 | S123 | S123 | S123 | S123 | S123 | S123 | S123
BK | si23 | s123 | s123 | S123 | SI23 | S123 | S123 | SI123 | SI123 | S123 | S123 | S123 | SI23
Top Ring Stuck CCCCCCCe si23 | %
Top Ring Scuffed cce si23 | %
Second Ring Stuck cceececc siz3 | %
Second Ring Scuffed ccc si23 | %
Oil Ring Stuck CCCCeeee s123 | %
Oil Ring Scuffed cce si23 | %
Crown Scuffed cce s1i23 | %
Skirt Scuffed cce s13 | %
Liner Scuffed cce S123 %
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