Caterpiller C-13
Engine Oil Test

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

Conducted For
TSTSPONI1

TSTSPON2

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

LABVALID | I=

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-
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 No.: STRUN

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.

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

Submitted By: > P-AB
Testing Laboratory
SUBSIGIM
Signature
SUBNAME
Typed Name
SUBTITLE

Title




A G B e

N N NN NN N N = o e = e e e = e
N N R WD = O 0O 0NN N R WD = O

Caterpiller C-13
Engine Oil Test

Form 2
Table of Contents

Title / Validity Declaration Page
Table of Contents

Summary of Test Method

Test Results Summary
Operational Summary

Rod Bearing Weight Loss

Ring Weight Loss Summary
Ring Side Clearance

Oil Analysis Summary

. Liner Wear Summary

. Unscheduled Downtime & Maintenance Summary
. Test Fuel Analysis (Last Batch)

. Build-Up and Hardware Information

. Piston Rating Summary

. Piston 1 Deposit Ratings

. Piston 2 Deposit Ratings

. Piston 3 Deposit Ratings

. Piston 4 Deposit Ratings

. Piston 5 Deposit Ratings

. Piston 6 Deposit Ratings

. Piston 1 Supplemental Rating Summary
. Piston 2 Supplemental Rating Summary
. Piston 3 Supplemental Rating Summary
. Piston 4 Supplemental Rating Summary
. Piston 5 Supplemental Rating Summary
. Piston 6 Supplemental Rating Summary
. Oil Consumption Plot

Form 1
Form 2
Form 3
Form 4
Form 5
Form 6
Form 7
Form 8
Form 9
Form 10
Form 11
Form 12
Form 13
Form 14
Form 15
Form 16
Form 17
Form 18
Form 19
Form 20
Form 21
Form 22
Form 23
Form 24
Form 25
Form 26
Form 27



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: LAB

Test Number: TESTNUM

Oil Code:  OILCODE
Formulation / Stand Code: FORM

EOT Date: DTCOMP EOT Time: EOTTIME

Start Time: STRTTIME

TMC Oil Code™:

Start Date: DTSTRT Test Length: TESTLEN

IND

Laboratory Oil Code: LABOCODE

Engine Number: ENGINE Engine Hours: ENHOURS Engine Serial No.: ENSERIAL

Oil Consumption, g/hr
100 - 150 | 450 -500 | % Inc.
AOCONI | AOCON2 | OCONPINC
Piston Loss of Ring Side Clearance
WD TGC | TLC TGF IGF IGC AGF
No. Top Int. Oil
1 WD1 | TGCl | TLCl | TGFl1 IGF1 IGC1 | AGFI ALSCTI LSCIAIL LSCOAI
2 wWD2 | Tgc2 | TLC2 | TGF2 IGF2 IGC2 | AGF2 ALSCT2 LSCIA2 LSCOA2
3 WD3 | TGC3 | TLC3 | TGF3 | IGF3 IGC3 | AGF3 ALSCT3 LSCIA3 LSCOA3
4 WD4 | Tgc4 | TLC4 | TGF4 IGF4 IGC4 | AGF4 ALSCT4 LSCIA4 LSCOA4
5 WD5 | TGC5 | TLC5 | TGF5 IGF5 IGC5 | AGF5 ALSCTS5 LSCIAS LSCOAS5
6 WD6 | TGC6 | TLC6 | TGF6 IGF6 IGC6 | AGF6 ALSCT6 LSCIA6 LSCOA6
Average | AWD | ATGC | ATLC |TGFAVG| AIGF | AIGC | AAGF ALSCT ALSCI ALSCO
@_ Top Int. Oil Crown Skirt Liner
Stuck Ring | STUCKTPI | stuckivi | sTuckoLt [T
! Scuffed SCUFFTP1 | SCUFFINI | SCUFFOLI SCUFFCR1 | SCUFFPS1 | SCUFFLNI
Stuck Ring | STUCKTP2 | STUCKIN2 | STUCKOL2 _
2 Scuffed SCUFFTP2 | SCUFFIN2 | SCUFFOL2 SCUFFCR2 | SCUFFPS2 | SCUFFLN2
Stuck Ring | STUCKTP3 | STUCKIN3 | STUCKOL3 _
3 Scuffed SCUFFTP3 | SCUFFIN3 | SCUFFOL3 SCUFFCR3 | SCUFFPS3 | SCUFFLN3
Stuck Ring | STUCKTP4 | STUCKIN4 | STUCKOL4
! Scuffed | SCUFFTP4 | SCUFFIN4 | SCUFFOL4 SCUFFLN4
Stuck Ring | STUCKTP5 | STUCKIN5 | STUCKOLS
> Scuffed SCUFFTP5 SCUFFIN5 SCUFFOLS5 SCUFFCR5 SCUFFLN5
Stuck Ring | STUCKTP6 | STUCKIN6 | STUCKOL6
6 Scuffed SCUFFTP6 | SCUFFIN6 | SCUFFOL6 SCUFFCR6 | SCUFFPS6 | SCUFFLNG6

A Reference Oil Tests Only



Caterpiller C-13
Engine Oil Test
Operational Summary
Form 5

Laboratory: LAB EOT Date: DTCOMP EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Controlled Parameters

Parameter Units Target Tolerance Average Samples
Engine Speed r/min 1800 +5 ARPM NRPM
Fuel Flow g/min 1200 +6 AFFLO NFFLO

Temperarure |
Inlet Air °C 25 +2 AINAIRT NINAIRT
Intake Manifold Air °C 40 +2 AINMANT NINMANT
Fuel Inlet °C 40 +1 AFUELT NFUELT
Coolant Outlet °C 88 +2 ACOLOUT NCOLOUT
Oil Gallery °C 98 +2 AOILGT NOILGT
Inlet Air kPa 95 +3 AINAIRP NINAIRP
Exhaust Stack kPa 6 +1 AEXHSTP NEXHSTP
Intake Manifold kPa 280 +5 AINMANP NINMANP

Non-Controlled Parameters

Parameter Units Target Tolerance Average Samples
Engine Torque Nm 1800 Record ALOAD NLOAD
Humidity g/kg Record Record AHUMID NHUMID




Caterpiller C-13
Engine Oil Test
Rod Bearing Weight Loss

Form 6

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Cylinder No. Location SOT Weight,g | EOT Weight,g | Weight Change, mg

1 Upper BWSOTUI BWEOTUI BWLUI

2 Upper BWSOTU2 BWEOTU2 BWLU2

3 Upper BWSOTU3 BWEOTU3 BWLU3

4 Upper BWSOTU4 BWEOTU4 BWLU4

5 Upper BWSOTUS BWEOTUS3 BWLUS

6 Upper BWSOTU6 BWEOTU6 BWLU6
Upper Bearing Average Weight Loss, mg ABWLU

Upper Bearing Minimum Weight Loss, mg IBWLU

Upper Bearing Maximum Weight Loss, mg XBWLU

Cylinder No. Location SOT Weight,g | EOT Weight,g | Weight Change, mg

1 Lower BWSOTL1 BWEOTLI BWLLI

2 Lower BWSOTL2 BWEOTL2 BWLL2

3 Lower BWSOTL3 BWEOTL3 BWLL3

4 Lower BWSOTL4 BWEOTL4 BWLL4

5 Lower BWSOTL5 BWEOTL5 BWLL5

6 Lower BWSOTL6 BWEOTL6 BWLL6
Lower Bearing Average Weight Loss, mg ABWLL

Lower Bearing Minimum Weight Loss, mg IBWLL

Lower Bearing Maximum Weight Loss, mg XBWLL




Caterpiller C-13

Engine Oil Test
Ring Weight Loss
Form 7
Laboratory: LAB EOT Date: DTCOMP EOT Time: EOTTIME
Test Number: TESTNUM
Oil Code: OILCODE
Formulation / Stand Code: FORM
Cylinder No. | Top Ring SOT Weight,g | Top Ring EOT Weight, g Weight Loss, mg
1 TRWSOTI1 TRWEOT1 TRWLI1
2 TRWSOT2 TRWEOT2 TRWL2
3 TRWSOT3 TRWEOT3 TRWL3
4 TRWSOT4 TRWEOT4 TRWLA4
5 TRWSOT5 TRWEOTS TRWLS5
6 TRWSOT6 TRWEOT6 TRWL6
Top Ring Average Weight Loss, mg ATRWL
Top Ring Weight Loss Std. Dev., mg STRWL
Top Ring Min. Weight Loss, mg ITRWL
Top Ring Max. Weight Loss, mg XTRWL
Cylinder No. | 2" Ring SOT Weight, g 2" Ring EOT Weight, g Weight Loss, mg
1 R2WSOT1 R2WEOT1 R2WLI1
2 R2WSOT2 R2WEQOT2 R2WL2
3 R2WSOT3 R2WEOT3 R2WL3
4 R2WSOT4 R2WEOT4 R2WL4
5 R2WSOT5 R2WEQOTS R2WLS5S
6 R2WSOT6 R2WEOT6 R2WL6
ond Ring Average Weight Loss, mg AR2WL
2" Ring Weight Loss Std. Dev., mg SR2WL
ond Ring Min. Weight Loss, mg IR2WL
2" Ring Max. Weight Loss, mg XR2WL
Cylinder No. | Oil Ring SOT Weight, g Oil Ring EOT Weight, g Weight Loss, mg
1 ORWSOTI1 ORWEOTI1 ORWLI1
2 ORWSOT2 ORWEOT2 ORWL2
3 ORWSOT3 ORWEOT3 ORWL3
4 ORWSOT4 ORWEQOT4 ORWLA4
5 ORWSOTS5 ORWEOTS ORWLS5
6 ORWSOT6 ORWEOT6 ORWL6
Oil Ring Average Weight Loss, mg AORWL
Oil Ring Weight Loss Std. Dev., mg SORWL
Oil Ring Min. Weight Loss, mg IORWL
Oil Ring Max. Weight Loss, mg XORWL




9v00S1 DST SV0OST DS
9vHa0ddIs| 1S9]-1S0d o SVHOIdAIS| 1591 -1S0d o
9vsSoddIs| 1S9 -1d svsoddis| 1S91-91d
9VIOST IS SVIOST OS]
ovdaraars| 3S91-1S0d ujg svaars| 1891.-1S0d ujg
ovsiaais| 3IS9]-31d SVSHAIS| 1S9]-3Id
9LOSTV| 9aLdST| 901DST| 9dIDST| 9VIOST JS1 | sLOsTX| SLOSTV]  saIdsT  sO10ST| SALDST| §VIOST JST
9d14dISY | YAH.LAdIS | 9JH.LAdIS| 9gd1adrs | IVALAdIS| 1891 -1S0d Qorﬁ SALACISY| SAALAAIS| SOALAAIS| SEHLAAIS | svALAdIS| 1S9 ]-1S0d no,H
9SLAdISV | 9aSIAdIS | 99S1AdIS| 9gSLAdIs | 9vSLadIs| 1S9 -a1d SSLACISV| SASLAAIS| SOSLAAIS| sgS1adIS| SVSLAAIS| 1S9]-9Id
Sav | a 0 q \ 9 ‘0N uoIsig AV | a 0 q \ S "ON uoysid
¥V00ST ST £VOOST JS1
yvaodais| 189]-1S0d 100 €VHOAdIS| 1591 -1S0d o
vvsodars| IS91-91d evsodais| 1S9]-al1d
PVIOST JST1 EVIOST ST
vvaiaais| 1S91-1s0d | juf evdigais| 1S9-1S0d | juf
vvsials| 1S91-91d evsiaais| 189 -a1d
E PIOSTV| #ALOST| +OLOST| ¥ELOST| +VIOST IST E €IDSTV| €ALOST| €D1D0ST| €4dIOST| €VIOST DS1
PALAAISY | paaradis | ¥odaraars| vaaiadis | yvaraars| 1S9-1s0d | dog, cALAqISy| caaldars| eodraars| €9914dis| evaraais| 1891-1s0d | dog,
YSLHAISY | yaS1AdIS | ¥OSLAAIS| ¥ASLAdIS | yvsiadls| 3IS9]-91d €SLAAISV| €dS1AAIS| €2SLAdIS| €4SLAAIS| ¢vSLAAIS| 1S9]-9Id
"8AY a D | A\ p "ON uojsid 8AY a D d Vv € "ON uojsig
TVOOST JST IVOOS1 IS1
cvdodais| 1S91.-150d o Ivaodaais| 13S91-150d no
cvsodais| 1S91-91d vsoaars| 3S91-91d
TVIOST OST IVIOST OST1
cvarais| 1S91-150d | W] Ivaiais| 1S91-1s0d | Ul
cvsiaais| 189-1d rvsiais| 1S9 -d1d
E CIOSTV| zdldS1| <TOLOST| TdldST| TVIDST IST E [LOSTV | 1aLOST| 1D1D0ST| 141D0S1| [VIOST OS1
TALAAISY |zqaraars | zodraars |cgaLaars | evaraars| 191-1sod | dog, 19L4AISV | 1aaradrs| 10a1aais | 1gddars | ivataais | 1891-1s0d | dogp,
ZSLAAISV |ZASLAAIS | TOSLAAIS | zdSLadrs | cVSLadis| 1S91-31d ISLAAISV | IASLAAIS| [OSLAAIS | 19S14dls | IvsLaars| 1S9]-a1d
"SAY a D qd \ ¢ "ON uojsid BAY a D d A\ I "ON uojsig

Y04 :9p0)) puE)S / UONB[NULIO]

H4doo1I0

PO 1O

WNNLSHL

BENNLINELER

ANILLOG PWLL LOH

dJNOD1d :9%ed LOH

qv’1

:A10)eI0qe]

g ULIO ] - ddURIBI[)) IPIS Juny
1S9, 110 duisuy
€1-D wqdige)




Caterpiller C-13
Engine QOil Test Oil Analysis Summary - Form 9

Laboratory: LAB EOT Date: DTCOMP EOT Time: EOTTIME
Test Number: TESTNUM
Oil Code: OILCODE
Formulation / Stand Code: FORM
Soot Viscosity Viscosoity Nl]?l?lslfer Integrated Dill?llllt‘:)n
Hours Wt% | @100C | @ 40C TBN AV TAN IR Wt. %
TGA cSt,D445 | c¢St,D445 | D 4739 D 2896 D 664 Oxidation | P 352 4’
TST NEW | TGA_NEW | VIOONEW | V40 NEW | TBN_NEW | AVT NEW | TAN_NEW
TST H004 | TGA H004 | V100H004 | V40 H004 | TBN H004 | AVT_H004 TAN H004 | IRINH004 FUELHO004
TST H050 | TGA _HO50 | v100H050 | V40 HO50 | TBN_HO050 | AVT_HO050 | TAN HO050 | IRINH050 | FUELHO050
TST H100 | TGA_H100 | V100H100 | V40 H100 | TBN_H100 | AVT HI00 | TAN_H100 | [RINH100 | FUELH100
TST H150 | TGA_HI150 | v100H150 | V40 H150 | TBN H150 | AVT_HI50 | TAN H150 | IRINH150 | FUELHI50
TST H200 | TGA_H200 | v100H200 | V40 _H200 | TBN H200 | AVT H200 | TAN H200 | IRINH200 | FUELH200
TST H250 | TGA_H250 | V100H250 | V40 H250 | TBN H250 | AVT H250 | TAN H250 | IRINH250 | FUELH250
TST H300 | TGA_H300 | v100H300 | V40 H300 | TBN H300 | AVT_H300 | TAN H300 | IRINH300 | FUELH300
TST H350 | TGA_H350 | V100H350 | V40 H350 | TBN H350 | AVT H350 | TAN H350 | IRINH350 | FUELH350
TST H400 | TGA_H400 | V100H400 | V40 _H400 | TBN H400 | AVT_H400 | TAN H400 | [RINH400 | FUELH400
TST H450 | TGA_H450 | V100H450 | V40 H450 | TBN_H450 | AVT H450 | TAN H450 | IRINH450 | FUELH450
TST H500 | TGA _H500 | VI00HS500 | V40 H500 | TBN_H500 | AVT H500 | TAN H500 | IRINH500 | FUELH500
Hours Metal Elements (ppm)
Fe Pb Cu Cr Al Si Sn Na
TST NEW |FEWMNEW PBWMNEW CUWMNEW CRWMNEW ALWMNEW [SIWMNEW |SNWMNEW NAWMNEW
TST H004 FEWMH004 [PBWMHO004 CUWMHO004 CRWMH004 [ALWMHO004 |STWMHO004 [SNWMHO004 N AWMHO004
TST Hos50 [FEWMHO050 PBWMHO050 CUWMHO05¢C CRWMHO050 ALWMHO050 [SIWMHO50 |SNWMH050 NAWMHO05(
TST H100 [FEWMH100 PBWMH100 CUWMHI100 CRWMH100 ALWMH100 |[STIWMHI100 |SNWMH100 NAWMH10C
TST Hi150 [FEWMHI50 PBWMH150 CUWMHI50 CRWMHI150 ALWMHI150 [SIWMH150 [SNWMH150 NAWMHI5(
TST H200 FEWMH200 [PBWMH200 CUWMH200 CRWMH200 ALWMH200 |[SIWMH200 [SNWMH200 NAWMH20C
TST H250 FEWMH250 PBWMH250 CUWMH250 |CRWMH250 ALWMH250 [SIWMH250 [SNWMH250 INAWMH25(
TST H300 [FEWMH300 PBWMH300 [CUWMH30C |CRWMH300 ALWMH300 |[SIWMH300 [SNWMH300 NAWMH30(
TST H350 [FEWMH350 PBWMH350 [CUWMH35C |CRWMH350 ALWMH350 |[SIWMH350 [SNWMH350 NAWMH35(
TST H400 [FEWMH400 PBWMH400 CUWMH40C |[CRWMH400 AL WMH400 [STWMH400 |SNWMH400 NAWMH40C
TST H450 [FEWMH450 PBWMH450 CUWMH450 CRWMH450 [ALWMH450 [SIWMH450 |SNWMH450 [NAWMH45¢
TST H500 [FEWMHS00 PBWMH500 CUWMHS500 CRWMH500 ALWMHS00 [STWMHS00 [SNWMH500 [NAWMHS50(




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

Laboratory: LAB EOT Date: DTCOMP EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Wear Step (um)
Position Cylinder Number
1 2 3 4 5 6 Average
3:00 (Thrust) CILW3 C2LW3 C3LW3 C4LW3 C5LW3 C6LW3 ALW3
6:00 (Rear) CILW6 C2LW6 C3LW6 C4LW6 C5LW6 C6LW6 ALW6
9:00 (Anti-Thrust) CILW9 C2LW9 C3LW9 C4LW9 C5LW9 C6LW9 ALW9
12:00 (Front) CI1LW12 C2LWI12 C3LWI12 C4LW12 C5LWI12 C6LW12 ALWI2
Average CIALW C2ALW C3ALW C4ALW C5ALW C6ALW ALW
Summary As Measured
Average, pm AMACLW
Minimum, pm AMICLW
Maximum, pm AMXCLW




Caterpiller C-13

Engine Oil Test
Unscheduled Downtime & Maintenance Summary
Form 11
Laboratory: LAB EOT Date: DTCOMP EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Test
Hours Date Downtime Reasons

DOWNRO001 |DDATRO001 | DTIMR00I |DREARO0OI

DOWNRO002 |DDATR002 | DTIMR002 |DREAR002

DOWNRO003 |DDATR003 | DTIMR003 |DREAR003

DOWNRO004 |DDATRO004 DTIMR004 |DREAR004

DOWNRO005 |DDATRO005 DTIMRO05 |DREARO00S

DOWNRO006 |DDATR006 | DTIMR006 |DREARO006

DOWNRO007 |DDATR007 | DTIMR007 |DREARO007

DOWNRO008 |DDATR008 | DTIMRO08 |DREARO00S

DOWNRO009 |DDATR009 | DTIMR009 |DREARO009

DOWNRO10 |[DDATRO10 | DTIMROI0 |DREARO10

DOWNRO11 |DDATRO11 | DTIMROI1 |DREAROII

DOWNRO12 |DDATROI2 | DTIMROI2 |DREAROI2

DOWNRO13 |DDATRO13 DTIMRO13 |DREARO13

DOWNRO14 |DDATRO14 | DTIMROI4 |DREAROI14

DOWNRO15 |[DDATRO015 | DTIMROI5 |DREAROIS

TOTLDOWN Total Downtime

Other Comments

Number of Comment Lines | Torcov |

OCOMRO001
OCOMRO002
OCOMRO003
OCOMRO004
OCOMRO005
OCOMRO006
OCOMRO007
OCOMRO008
OCOMRO009
OCOMRO10
OCOMRO11
OCOMRO12

OCOMRO13
OCOMRO14

OCOMRO15




Caterpiller C-13

Engine Oil Test
Unscheduled Downtime & Maintenance Summary
Form 11A
Laboratory: LAB EOT Date: DTCOMP EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Number of Downtime Occurrences | PWNOR _
Test
Hours Date Downtime Reasons
DOWNRO16 |DDATRO016 | DTIMRO16 DREARO16
DOWNROI7 | DDATR017 | DTIMRO17 DREARO17
DOWNROI8 | DDATR018 | DTIMROI18 DREARO018
DOWNROI9 | DDATR019 | DTIMRO19 DREARO19
DOWNRO020 | DDATR020 | DTIMR020 DREAR020
DOWNRO21 | DDATR021 | DTIMRO021 DREARO021
DOWNRO22 | DDATR022 | DTIMR022 DREAR022
DOWNRO023 | DDATR023 | DTIMR023 DREAR023
DOWNRO024 |DDATR024 | DTIMRO24 DREAR024
DOWNRO025 |DDATR025 | DTIMRO25 DREAR025
DOWNRO026 | DDATR026 | DTIMRO026 DREARO026
DOWNRO027 | DDATR027 | DTIMR027 DREAR027
DOWNR028 |DDATR028 | DTIMRO28 DREAR028
DOWNRO029 | DDATR029 | DTIMR029 DREAR029
DOWNRO030 | DDATR030 | DTIMR030 DREARO030
TOTLDOWN Total Downtime
Other Comments
Number of Comment Lines [ rorcov [
OCOMRO16
OCOMRO17
OCOMRO18
OCOMRO19
OCOMR020
OCOMR021
OCOMR022
OCOMR023
OCOMRO024
OCOMR025
OCOMR026
OCOMRO027
OCOMR028
OCOMRO029
OCOMRO30




Caterpiller C-13

Engine Oil Test
Unscheduled Downtime & Maintenance Summary
Form 11B
Laboratory: LAB EOT Date: bTCcOMP EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Test

Hours Date Downtime Reasons
DOWNRO31 |DDATRO031 | DTIMRO31 DREARO031
DOWNRO032 |DDATR032 | DTIMR032 DREAR032
DOWNR033 |DDATR033 | DTIMRO33 DREAR033
DOWNRO34 |DDATR034 | DTIMRO34 DREAR034
DOWNRO35 |DDATR035 | DTIMRO35 DREARO035
DOWNRO36 |DDATR036 | DTIMRO36 DREARO036
DOWNR037 |DDATR037 | DTIMRO37 DREAR037
DOWNR038 |DDATR038 | DTIMRO3S DREARO038
DOWNR039 |DDATR039 | DTIMRO39 DREAR039
DOWNR040 |DDATR040 | DTIMR040 DREAR040
DOWNRO41 |DDATR041 | DTIMRO41 DREAR041
DOWNRO042 |DDATR042 | DTIMR042 DREAR042
DOWNR043 |DDATR043 | DTIMR043 DREAR043
DOWNRO044 |DDATRO044 | DTIMR044 DREAR044
DOWNR045 |DDATR045 | DTIMR045 DREAR045

TOTLDOWN Total Downtime
Other Comments

Number of Comment Lines [torcon [
OCOMRO031

OCOMR032

OCOMRO033

OCOMRO034

OCOMRO35

OCOMRO036

OCOMR037

OCOMR038

OCOMR039

OCOMR040

OCOMRO041

OCOMR042

OCOMR043

OCOMR044

OCOMR045




Caterpiller C-13
Engine Oil Test

Test Fuel Analysis (Last Batch)

Form 12

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. Analysis Test Method
New EOT
Total Sulfur, ppm 7-15 "UELSNEWFUELSEOT D 5453
Gravity, "API 34-37 APIGRNEWAPIGREOT 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 D 97
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 2.0-2.6 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 C-13
Engine Oil Test
Build-Up and Hardware Information
Form 13

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Hardware

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




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

Laboratory: LAB EOT Date: DTCOMP EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

Piston Number

Parameter 1 2 3 4 5 6 Average
TLHC, % TLHC1 TLHC2 TLHC3 TLHC4 TLHCS TLHC6 ATLHC
TLC, dem. TLC1 TLC2 TLC3 TLC4 TLCS TLC6 ATLC
TGC, dem. TGC1 TGC2 TGC3 TGC4 TGC5 TGC6 ATGC
AGF, % AGF1 AGF2 AGF3 AGF4 AGF5 AGF6 AAGF
WD, dem. WDI WD2 WD3 WD4 WD5 WD6 AWD
IGC, dem. IGCI IGC2 IGC3 1GC4 IGC5 1GC6 AIGC
2L.C, dem. SLCI1 SLC2 SLC3 SLC4 SLC5 SLC6 ASLC
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Caterpiller C-13
Engine Oil Test
Supplemental Rating Summary: Piston No. 1
Form 21

Laboratory:

LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

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  |[31THCAI31TMCA [GITLCA] GIT9A1| GITSA1| GIT7A1| GIT6A1| GITSA1|GIT4A1 | GIT3A1| GIT2A1| GITIA1|31TCLNA
Groove B |5IBHCAI51BMCA [GIBLCA] GI1B9A1| GIBSAl| GIB7A1| GIB6A1| GIB5A1|G1B4Al | GIB3A1| G1B2A1| G1B1A1|i1BCLNA
Top D) T  |32THCA]52TMCA [G2TLCAI G2T9A1| G2T8A1| G2T7A1| G2T6A1| G2T5A1| G2T4A1 | G2T3A1 | G2T2A1| G2T1A1[32TCLNA
And B |32BHCA[32BMCA|[G2BLCA1 G2B9A1| G2B8A1| G2B7A1| G2B6A1| G2B5A1|G2B4A1 | G2B3A1 | G2B2A1| G2B1A1[i2BCLNA
Bottom 3 T  |33THCA133TMCA [G3TLCAI G3T9A1| G3T8A1| G3T7A1| G3T6A1| G3T5A1| G3T4A1 | G3T3A1 | G3T2A1| G3T1A1[33TCLNA
B |33BHCA]33BMCA|[G3BLCA] G3B9A1| G3B8A1| G3B7A1| G3B6A1| G3B5A1| G3B4A1 | G3B3A1 | G3B2A1| G3B1A1[33BCLNA
T  [RITHCAJUTMCA [RITLCA] RIT9A1| RIT8A1| RIT7AI| RIT6AI| RITSAI|RIT4A1 | RIT3A1 | RIT2A1| RITIAI RITCLNA
1 B |RiBHCAJUIBMCA [RIBLCA1 RIB9A1| RIB8A1| RIB7A1| RIB6AI| RIB5A1|R1B4A1 | RIB3A1| RIB2A1| RI1B1A1|tIBCLNA
Top BK | 1BKHCA|IBKMCARIBKLCA|R1IBK9A]RIBKSA ] :1BK7A | {IBK6A [RIBKSAIRIBK4AIRIBK3A 1 RIBK2A | (IBKIA |X1BKCLN
Bf;;[:l(()lm T  |R2THCAR2TMCA[R2TLCA1 R2T9A1| R2T8AL| R2T7A1| R2T6A1 | R2T5A1| R2T4A1 | R2T3A1 | R2T2A1| R2TIAL Q2TCINA
Back 2 B R2BHCA]R2BMCA R2BLCA1 R2B9A1| R2B8A1| R2B7A1| R2B6A1| R2B5A1| R2B4A1 | R2B3A1| R2B2A1| R2B1A1 [22BCLNA
of BK  [2BKHCA|2BKMCAI2BKLCA| 2BK9A 2BK8A I R2BKTA | 2BK6A |R2BKSAIR2BK4A1IRZBKIANR2BK2A]R2BKIA R2BKCLN
Rings T R3THCAIRBTMCA [R3TLCAI R3T9AL| R3T8A1| R3T7A1| R3T6A1| R3TSA1| R3T4A1 | R3T3A1 | R3T2A1| R3T1AL [3TCLNA
3 B R3BHCAR3BMCA R3BLCAI R3B9AI| R3BSA1| R3B7A1| R3B6A1| R3B5A1| R3B4A1 | R3B3A1| R3B2A1| R3BIAI[(3BCLNA
BK |3BKHCA|3BKMCABKLCA| 3BK9A1R3BKSA | :3BK7A | 3BK6A |3BKSAR3BK4A1R3BK3A1 3BK2A | (3BK 1A |3BKCLN
Top Ring Stuck STUCKTPI | TKTPER| %
Top Ring Scuffed SCUFFTP1  [iCFTPER| %
Second Ring Stuck STUCKINI  |\TK2PER| %
Second Ring Scuffed SCUFFINI _ |;\CF2PER| %
Oil Ring Stuck STUCKOL1 | TKOPER| %
Oil Ring Scuffed SCUFFOLI __|CFOPER] %
Crown Scuffed SCUFFCR1  |CFCRWN %
Skirt Scuffed SCUFFPSI | CFSKRT| %
Liner Scuffed SCUFFLN1  [3CFLNR] %




Caterpiller C-13
Engine Oil Test
Supplemental Rating Summary: Piston No. 2
Form 22

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

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 [SITHCAZ31TMCA|GITLCA] GIT9A2| GIT8A2| GIT7A2| GIT6A2| GIT5A2| GIT4A2| GIT3A2| GIT2A2| GITIA2[ITCLNA
Groove B [51BHCAL|51BMCA|GIBLCA] GIB9A2| GIB8A2| GIB7A2| GIB6A2| GIB5A2| G1B4A2| GIB3A2| G1B2A2| GIB1A2[i1BCLNA
Top ) T  [32THCAZ32TMCA|G2TLCAZ G2T9A2| G2T8A2| G2T7A2| G2T6A2| G2T5A2| G2T4A2| G2T3A2 | G2T2A2| G2T1A2[i2TCLNA
And B [32BHCA[52BMCA|G2BLCA] G2B9A2| G2B8A2| G2B7A2| G2B6A2| G2B5A2| G2B4A2| G2B3A2 | G2B2A2| G2B1A2[2BCLNA
Bottom 3 T  [33THCAZ33TMCA]G3TLCAZ G3T9A2| G3T8A2| G3T7A2| G3T6A2| G3T5A2| G3T4A2| G3T3A2 | G3T2A2| G3T1A2[i3TCLNA
B [33BHCA[33BMCA|G3BLCAZ G3BYA2| G3B8A2| G3B7A2| G3B6A2| G3B5A2| G3B4A2| G3B3A2| G3B2A2| G3B1A2[i3BCLNA
T  RITHCAZ:1TMCA [RITLCAZ RIT9A2| RIT8A2| RIT7A2| RIT6A2| RIT5A2| RIT4A2| RIT3A2 | RIT2A2| RIT1A2 I TCLNA
1 B RIBHCAZRIBMCAJRIBLCAZ RIB9A2| R1IB8A2| R1IB7A2| R1B6A2| R1B5A2| RI1B4A2| R1IB3A2 | R1B2A2| R1B1A2|IBCLNA
Top BK  |1BKHCA|1BKMCANIBKLCA| R1BK9A] RIBKSA{ {IBK7A/| IBK6A|IBKSAY R1BK4A]R1BK3A| 11BK2AY {IBK 1A 1BKCLN
th(()lm T  R2THCAZR2TMCA|R2TLCAZ R2T9A2| R2T8A2| R2T7A2| R2T6A2| R2T5A2| R2T4A2| R2T3A2 | R2T2A2| R2T1A2 [2TCLNA
B;ck 2 B R2BHCAIR2BMCAJR2BLCAT R2B9A2| R2BSA2| R2B7A2| R2B6A2| R2B5A2| R2B4A2| R2B3A2 | R2B2A2| R2B1A2|2BCLNA
of BK  [2BKHCA[2BKMCA|:2BKLCA| :2BK9A7] R2BK8A | R2BK7A | :2BK6A’| R2BK5A7 R2BK4A]2BK3AZ|R2BK2A7 :2BK1AZ|2BKCLN
Rings T  R3THCAZR3TMCAJR3TLCAZ R3T9A2| R3T8A2| R3T7A2| R3T6A2| R3T5A2| R3T4A2| R3T3A2 | R3T2A2| R3T1A2 [3TCLNA
3 B R3BHCAIR3BMCAJR3BLCA] R3B9A2| R3BSA2| R3B7A2| R3B6A2| R3B5A2| R3B4A2| R3B3A2 | R3B2A2| R3B1A2|[3BCLNA
BK [3BKHCA[3BKMCA3BKLCA| R3BK9A] 3BK8A’| R3BK7A’| B3BK6A!| B3BK5AY R3BK4A]R3BK3A:|3BK2A R3BK1AZ|3BKCLN
Top Ring Stuck STUCKTP2 | TKTPER| %
Top Ring Scuffed SCUFFTP2 | CFTPER| %
Second Ring Stuck STUCKIN2 | TK2PER| %
Second Ring Scuffed SCUFFIN2  [\CF2PER| %
Oil Ring Stuck STUCKOL2 |TKOPER| %
Oil Ring Scuffed SCUFFOL2 | CFOPER| %
Crown Scuffed SCUFFCR2  |CFCRWN %
Skirt Scuffed SCUFFPS2 | CFSKRT| %
Liner Scuffed SCUFFLN2  [SCFLNRY %




Caterpiller C-13

Engine Oil Test
Supplemental Rating Summary: Piston No. 3
Form 23
Laboratory: LAB EOT Date: DTCOMP EOT Time: EOTTIME
Test Number: TESTNUM
QOil Code: OILCODE
Formulation / Stand Code: FORM
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 | GITHCA GITMCA GITLCA| GIT9A3| GITSA3| GIT7A3| GIT6AZ| GIT5A3 GIT4A3 GIT3A3 GIT2A3| GIT1A:| GITCLN
QGroove B | GIBHCA GIBMC4 GIBLCA| G1B9A3| GIB8A3| GIB7A3| GIB6A:| GIB5A3 G1B4A3 GIB3A3 GIB2A3| G1B1A:| GIBCLN
Top ) T G2THCA G2TMC4 G2TLCA| G2T9A3| G2TSA3| G2T7A3| G2T6AZ| G2T5A3 G2T4A3 G2T3A3 G2T2A3| G2T1A?| G2TCLN
And B | G2BHCA G2BMC/ G2BLCA| G2B9A3| G2B8A3| G2B7A3| G2B6A:| G2B5AY G2B4AY G2B3A3 G2B2A3| G2B1A:| G2BCLN
Bottom 3 T | G3THCA G3TMC4 G3TLCA| G3T9A3| G3T8A3| G3T7A3| G3T6A%| G3T5A3| G3T4A3 G3T3A3 G3T2A3| G3T1A:| G3TCLN
B | G3BHCA G3BMC/ G3BLCA| G3B9A3| G3B8A3| G3B7A3| G3B6A!| G3B5AY G3B4AY G3B3AJ G3B2A3| G3B1A:| G3BCLN
T | RITHCA RITMCARITLCA| RIT9A3| R1T8A3| RIT7A3| RIT6A3| RITSA3| RIT4A3 RIT3A3 RIT2A3| RITIAZ| RITCLN
1 B | RIBHCA RIBMCARIBLCA| RIB9A3| RIB8A3| RIB7A3| RIB6AZ| RIB5A3 RI1B4A3 RIB3A3 RI1B2A3| RIBIAZ| RIBCLN
TOP BK | RIBKH({ RIBKM({RIBKLC| RIBK92| RIBK8A| RIBK7A RI1BK6/| RIBK5/4 R1BK44 RI1BK3/ RIBK2A RI1BKI:| RIBKCL
Bottom T | R2THCA R2TMCAR2TLCA| R2T9A3| R2T8A3| R2T7A3| R2T6A2| R2T5A3| R2T4A3 R2T3A3 R2T2A3| R2T1A2| R2TCLN
};A;::cll{ 2 B | RZBHCA R2BMC4 R2BLCA| R2B9A3| R2B8A3| R2B7A3| R2B6AZ| R2B5A3l R2B4A3 R2B3A3 R2B2A3| R2BIAZ| R2BCLN
Of BK | R2BKH({ R2BKM( R2BKLC| R2BK94| R2BK8A| R2BK7A| R2BK6:| R2BK5/ R2BK4/ R2BK34 R2BK2A R2BK1;| R2BKCL
Rings T | R3THCA R3TMCAR3TLCA| R3T9A3| R3T8A3 | R3T7A3| R3T6A3| R3TSA3| R3T4A3 R3T3A3 R3T2A3| R3T1AZ| R3TCLN
3 B R3BHCA R3BMC/ R3BLCA| R3B9A3| R3BSA3| R3B7A3| R3B6A:| R3B5A3 R3B4A3 R3B3A3 R3B2A3| R3B1A:| R3BCLN
BK | R3BKH({ R3BKM( R3BKLC| R3BK94| R3BK8A| R3BK7A| R3BK6:| R3BK5/ R3BK44 R3BK34 R3BK2A R3BK1:| R3BKCL
Top Ring Stuck STUCKTP3 STKTPE| %
Top Ring Scuffed SCUFFTP3 SCFTPE| 9%
Second Ring Stuck STUCKIN3 STK2PE| %,
Second Ring Scuffed SCUFFIN3 SCF2PE| 9%
Oil Ring Stuck STUCKOLS3 STKOPE[ 0/
Oil Ring Scuffed SCUFFOL3 SCFOPE %
Crown Scuffed SCUFFCR3 SCFCRY 0/
Skirt Scuffed SCUFFPS3 SCFSKR| %,
Liner Scuffed SCUFFLN3 SCFLNF 9




Caterpiller C-13
Engine Oil Test
Supplemental Rating Summary: Piston No. 4
Form 24

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number: TESTNUM

Qil Code: OILCODE

Formulation / Stand Code: FORM

Carbon Varnish
Deposit HC | MC |LC [9.0-8]|79-7|69-6|59-5|4.9-43.9-3]29-2]1.9-1]0.9-0| Clean
1 T [SITHCA<ITMCA-GITLCA4 GIT9A4| GIT8A4 | G1T7A4| GIT6A4 | GIT5A4| G1T4A4|GI1T3A4 | GIT2A4 | GIT1A4 [;1TCLNA
Groove B [F1BHCA<3IBMCA-GIBLCA4 G1B9A4| G1B8A4| G1B7A4| G1B6A4 | GIBSA4| G1B4A4|G1B3A4 | GIB2A4| G1B1A4 |{IBCLNA
Top > T  [2THCA42TMCA{G2TLCA4 G2T9A4| G2T8A4 | G2T7A4 | G2T6A4 | G2T5A4| G2T4A4|G2T3A4 | G2T2A4 | G2T1A4 |i2TCLNA
And B [32BHCA<32BMCA-G2BLCA4 G2B9A4| G2B8A4| G2B7A4 | G2B6A4 | G2B5A4| G2B4A4|G2B3A4 | G2B2A4| G2B1A4 |i2BCLNA
Bottom 3 T  [G3THCA3TMCA:G3TLCA4| G3T9A4| G3T8A4 | G3T7A4 | G3T6A4 | G3T5A4| G3T4A4|G3T3A4 | G3T2A4 | G3T1A4 [i3TCLNA
B [33BHCA<i3BMCA:G3BLCA4| G3B9A4 | G3B8A4| G3B7A4| G3B6A4 | G3B5A4 | G3B4A4 |G3B3A4 | G3B2A4| G3B1A4 [i3BCLNA
T RITHCA¢|.ITMCA RITLCA4| R1T9A4 | RIT8A4 | RIT7A4 | RIT6A4 | RIT5A4| R1T4A4|RIT3A4 | RIT2A4 | R1T1A4 [\ITCLNA
1 B RIBHCA:RIBMCA:RIBLCA4| R1B9A4| R1B8SA4| RIB7A4 | R1IB6A4 | RIB5A4 | R1B4A4 |R1B3A4 | RIB2A4 |R1B1A4 [.IBCLNA
Top BK  |[IBKHCA[IBKMCAIBKLCA|R1BK9A4 1 BK8A«|R1BK7A¢| {IBK6A: | (IBK5SA¢| R IBK4ARIBK3A« |R1IBK2A¢|1BK 1 A« [LIBKCLN
B:t(()lm T  R2THCAZR2TMCA:R2TLCA4| R2T9A4 | R2T8A4 R2T7A4 | R2T6A4 | R2T5A4 | R2T4A4 |[R2T3A4 | R2T2A4 | R2T1A4 |'2TCLNA.
B;ck 2 B R2BHCA<2BMCA:R2BLCA4| R2B9A4 | R2BSA4| R2B7A4 | R2B6A4 | R2B5A4 | R2B4A4 |R2B3A4 | R2B2A4 | R2B1A4 |2BCLNA
Of BK [2BKHCA|2BKMCA[2BKLCA{32BK9A<R2BK8A+|2BK7A¢| 22BK6A. | R2BK5A¢|R2BK4AR2BK3 A |R2BK2A¢|2BK 1A« |2BKCLN
Rings T  R3THCA{R3TMCA:R3TLCA4| R3T9A4 | R3T8A4 | R3T7A4 | R3T6A4 | R3T5A4| R3T4A4 |R3T3A4 | R3T2A4 | R3T1A4 [:3TCLNA
3 B R3BHCA<R3BMCA-R3BLCA4 R3B9A4| R3B8A4 | R3B7A4 | R3B6A4 | R3B5A4 | R3B4A4 [R3B3A4 | R3B2A4 | R3B1A4 :3BCLNA
BK  [3BKHCA|3BKMCA!3BKLCA|R3BK9AR3BK8A|R3BK7A B3BK6A. | B3BKS5A«| BBK4AR3IBK3A« |R3BK2A|R3BK 1A« [:3BKCLN
Top Ring Stuck STUCKTP4 |TKTPER| %
Top Ring Scuffed SCUFFTP4 | CFTPER| %
Second Ring Stuck STUCKIN4 | TK2PER| %
Second Ring Scuffed SCUFFIN4 | CF2PER| %
Oil Ring Stuck STUCKOL4  |TKOPER| 9%
Oil Ring Scuffed SCUFFOL4  |CFOPER| %
Crown Scuffed SCUFFCR4  |ZFCRWM %
Skirt Scuffed SCUFFPS4  |CFSKRT| %
Liner Scuffed SCUFFLN4  [5CFLNR¢| %




Caterpiller C-13
Engine Oil Test
Supplemental Rating Summary: Piston No. 5
Form 25

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number: TESTNUM

Qil Code: OILCODE

Formulation / Stand Code: FORM

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 BITHCA:FITMCA!GITLCAS| GIT9A5 |GIT8AS [GIT7AS |GIT6AS | GITSAS |GIT4AS |GIT3AS5 |GIT2A5 |GITIAS [{ITCLNA
Groove B [IBHCA:}IBMCA!GIBLCAS| G1B9A5 |G1B8AS |GIB7AS |GIB6A5 | GIB5SAS |G1B4A5 |G1B3AS5 |G1B2AS |GIB1AS [{1IBCLNA
Top b T  [2THCA:2TMCA!GITLCAS| G2T9AS | G2T8AS |G2T7AS |G2T6AS | G2T5A5 |G2T4A5 | G2T3AS5 | G2T2A5 | G2T1AS [2TCLNA
And B [2BHCA:[i2BMCA!:2BLCA5| G2B9A5 |G2B8AS |G2B7AS |G2B6A5 | G2B5A5 |G2B4A5 | G2B3AS5 | G2B2A5 |G2B1A5 [12BCLNA
Bottom 3 T  [B3THCA:B3TMCA!G3TLCAS| G3T9A5 |G3T8AS |G3T7AS |G3T6AS | G3T5A5 |G3T4AS | G3T3AS | G3T2A5 | G3T1A5 3TCLNA
B [3BHCA:[3BMCA!G3BLCAS| G3B9AS [G3B8AS |G3B7AS5 |G3B6A5 | G3B5AS5 |G3B4A5 |G3B3A5 | G3B2A5 |G3B1AS5 [3BCLNA
T RITHCAZRITMCA RITLCAS5| RIT9AS |RIT8AS [RIT7A5 |RIT6AS5 | R1TSAS |RIT4A5 |RIT3AS5 [RIT2A5 |RITIAS [ITCLNA
1 B RIBHCA:RIBMCA:RIBLCAS| RIB9AS |R1B8AS |[RIB7AS5 |RIB6AS | RIB5SAS [RIB4A5 |RIB3AS5 |R1B2A5 |R1BIAS [(IBCLNA
Top BK [1BKHCA|IBKMCA{IBKLCA [R1IBK9A:RIBK8ARI1BK7A? RIBK6A: RIBKSA!RIBK4A* RIBK3A! RIBK2A?[{IBK1A. [[IBKCLN
th(()lm T  ROTHCA:R2TMCA!R2TLCAS| R2T9AS |R2T8AS |R2T7A5 |R2T6AS | RoTsAs |R2T4AS | R2T3AS | R2T2A5 [R2TIAS [(2TCLNA
B?E:k 2 B R2BHCA:R2BMCA:R2BLCAS5| R2B9AS |R2B8AS |R2B7AS5 |R2B6AS | R2B5A5 [R2B4A5 |R2B3A5 |R2B2AS |R2B1AS5 [2BCLNA
Of BK [2BKHCA[ZBKMCA2BKLCA |2BK9A!R2BKSA* R2ZBK7A! ROBK6A: |R2BK5A!R2BK4A [R2BK3A! R2BK2A¢[12BKI1A. [2BKCLN
Rings T  R3THCA:R3TMCA:R3TLCAS5| R3T9A5 |R3T8AS |[R3T7AS5 |R3T6AS5 | R3TSAS |R3T4A5 | R3T3A5 |R3T2A5 |R3T1AS [3TCLNA
3 B R3BHCA:R3BMCA:R3BLCAS| R3B9AS [R3B8A5 |[R3B7A5 [R3B6AS | R3BSAS |R3B4AS |R3B3A5 |R3B2A5 |R3BIAS [3BCLNA
BK  [3BKHCA BBKMCA{3BKLCA [R3BK9A!R3BK8A: R3IBK7A R3BK6A: [RIBKSA:R3BK4AL R3BK3A! R3IBK2A!|3BK1A. [3BKCLN
Top Ring Stuck STUCKTPS  |TKTPER| %
Top Ring Scuffed SCUFFTP5  |CFTPER| %
Second Ring Stuck STUCKINS | TK2PER| %
Second Ring Scuffed SCUFFINS  kcF2PER:| %0
Oil Ring Stuck STUCKOL5  |TKOPER| %
Oil Ring Scuffed SCUFFOLS  |CFOPER| 9%
Crown Scuffed SCUFFCRS  [CFCRWN| %
Skirt Scuffed SCUFFPS5  |CFSKRT| %
Liner Scuffed SCUFFLN5  BCFLNR:| %




Caterpiller C-13
Engine Oil Test
Supplemental Rating Summary: Piston No. 6
Form 26

Laboratory: LAB

EOT Date: DTCOMP

EOT Time: EOTTIME

Test Number: TESTNUM

Oil Code: OILCODE

Formulation / Stand Code: FORM

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  |31THCA{31TMCA{GITLCA{ GIT9A6| GITS8AG| GIT7A6| GIT6A6| GIT5A6| GIT4A6| GIT3A6| GIT2A6| GIT1A6|31 TCLNA
Groove B  [31BHCA{31BMCA{31BLCA{ G1B9A6| GIB8A6| G1B7A6| G1B6A6| GIB5A6| GIB4A6| G1B3A6| G1B2A6| GIB1A6|31BCLNA
Top ) T |52THCA{32TMCA{G2TLCA] G2T9AG6 | G2T8A6| G2T7A6| G2T6A6| G2TSA6| G2T4A6 | G2T3AG6 | G2T2A6| G2T1A6|32TCLNA
And B [52BHCA{32BMCA({G2BLCA{ G2B9A6| G2BSA6| G2B7A6| G2B6AG| G2B5AG| G2B4A6| G2B3A6 | G2B2A6| G2B1A6[3:2BCLNA
Bottom 3 T |53THCA{33TMCA{G3TLCA{ G3T9A6| G3T8AG| G3T7AG| G3T6AG| G3TSA6| G3T4A6 | G3T3A6 | G3T2A6| G3TIA6 i3 TCLNA
B [33BHCA(33BMCA(33BLCA{ G3B9A6| G3B8A6| G3BTA6| G3B6AG| G3BSA6| G3B4A6| G3B3A6 | G3B2A6| G3B1A6[i3BCLNA
T  |RITHCAQUITMCA(RITLCA] RIT9A6 | RITSA6| RIT7A6| RIT6AG| RIT5A6| RIT4A6 | RIT3A6 | RIT2A6| RITIA6|[RITCLNA
1 B  [RIBHCARIBMCA(RIBLCA{ R1B9A6| RIBSA6| RIB7AG| RIB6AG| RIBSAG| RIB4A6| R1B3A6 | RIB2AG| RIBIAG [ 1BCLNA
Top BK | 1BKHCA| IBKMCA:1BKLCARIBK9AGRIBKSAGRIBK7A(RIBK6AGIBKSA(IBK4A(R1BK3A(R1BK2A(RIBKIA( IBKCLN
th(()lm T  |R2THCA{R2TMCA{R2TLCA] R2T9A6 | R2T8A6| R2T7A6| R2T6A6| R2TSAG| R2T4A6 | R2T3A6 | R2T2A6| R2T1A6 R2TCLNA:
Banck 2 B  [2BHCA{R2BMCA{R2BLCAG R2B9AG6| R2B8A6| R2ZB7AG| R2B6AG | R2B5SAG| R2B4A6| R2B3A6 | R2B2A6 | R2B1AG6 [(2BCLNA
Of BK  |2BKHCA| 2BKMCA 2BKLCAR2BK9AGR2BKSAGR2BK7A(R2BK6AG 12BK5A(R2BK4A(R2BK3A¢R2BK2A(R2BK 1 AQ22BKCLN
Rings T |R3THCAqR3ITMCA(R3TLCA{ R3T9AG| R3T8AG| R3IT7A6| R3T6A6| R3ITSA6| R3T4A6 | R3IT3AG6 | R3T2A6| R3T1A6 [R3TCLNA
3 B [R3BHCA{3BMCA(R3BLCA({ R3B9A6| R3B8A6| R3IB7AG| R3B6A6| R3IB5SAG| R3IB4A6| R3IB3AG | R3IB2AG6| R3BIAG [(3BCLNA
BK  |3BKHCA|3BKMCA 3BKLCAR3BK9AGR3BKSAGR3BK7A(R3BK6AG R3BK5SA(3BKAA(RIBK3A(R3IBK2AGR3IBKIA(3BKCLN
Top Ring Stuck STUCKTP6 | TKTPER| %
Top Ring Scuffed SCUFFTP6 _ |\CFTPER{ %
Second Ring Stuck STUCKIN6 _ |:TK2PER| %0
Second Ring Scuffed SCUFFIN6 _ [sCF2PER{ %
Oil Ring Stuck STUCKOL6 | TKOPER %
Oil Ring Scuffed SCUFFOL6 | CFOPER| %
Crown Scuffed SCUFFCR6  |CFCRWN %
Skirt Scuffed SCUFFPS6 | CFSKRT| %
Liner Scuffed SCUFFLN6  |3CFLNR{ %0
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