Mack T-11
EGR Engine Oil Test

Report Packet Version No.
T11 VERSION 20031029

Conducted For
CCCCCCCcCcreeeeccceeccececeececececececececececececececececececececce
CCCCCCCrcreeeececeececececececececcececececececececececececcececcecce

Valid; The reference oil/non-reference oil was evaluated in
accordance with the test procedure.
Invalid; The reference oil/non-reference oil was not evaluated in
C accordance with the test procedure.

Results cannot be interpreted as representative of oil performance
N = (non-reference oil) and shall not be used in determining an average
test result using multiple test criteria.

V=

NR = Non Reference Oil Test

CC
RO = Reference Qil Test
Stand: CCCCC | Stand Run: cccce Engine: ccccecec | Engine Hours:  CCCCC
End Of Test Date: YYYYMMDD End Of Test Time: HH:MM
0Oil Code: CCCCCCCrreececeecececcceeccececcececceccececceccec
Formulation/Stand Code: CC-Ccccececececcee-c-c-ceccece-ce-ce-ceccce

Altcodel: CCCCCCCCCCCCCCC | Altcode2: CCCCCCCCCCCCCCC | Alteode3:  CCCCCCCCCCCCCCC

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

Submitted By: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Testing Laboratory

Signature Image

Signature

CCCCCCCreeeeeeceeeececceececeeccecccececececcecececececce

Typed Name

CCCCCCCCcrTTrececcececececececececececececececececececececececececece
Title




10.

11.

12.

Mack T-11

EGR Engine Oil Test

Form 2

Table of Contents

Final Report Cover Sheet

Table of Contents

Summary of Test Method

Test Results Summary

Operational Summary

Oil Analysis Summary

Oil Analysis Summary

Oil Analysis Summary

Test Fuel Analysis (Last Batch)
Characteristics of the Data Acquisition System
Build-up and Hardware Information

Unscheduled Downtime & Maintenance Summary

Form 1

Form 2

Form 3

Form 4

Form 5

Form 6

Form 7

Form &

Form 9

Form 10

Form 11

Form 12



Mack T-11
EGR Engine Oil Test
Form 3
Summary of Test Method

The Mack T-11 EGR Engine oil Test is a fuel engine-dynamometer test which evaluates
diesel engine oils for performance characteristics including viscosity increase and soot
concentrations (loading). This test is a single-phase, steady state test (constant speed and load).
The test is 252 hours and is run with retarded fuel injection timing to produce elevated soot
levels in the oil.

The test engine is a Mack E-TECH V-MAC III diesel engine with EGR. It is an in-line
six-cylinder, four stroke, turbocharged engine. It has electronically controlled fuel injection with
six individual electronic pumps.

Mack T-11 Test Conditions

Parameter Value
Time, h 252
Injection Timing, BTDC Variable
Speed, r/min 1800
Fuel Flow, kg/h 53.5
Intake CO,, % 1.5
Exhaust CO;, % Record
Inlet Manifold Temp., 'C 70
Coolant Out Temp., 'C 66
Fuel In Temp., 'C 40
Oil Gallery Temp., 'C 88
Intake Air Temp., 'C 25
Intake Air Restriction, kPa 35-4.0
Inlet Manifold Pressure, kPa Tbd
Exhaust Back Pressure, kPa 27-3.5
Crankcase Pressure, kPa 0.25-0.75
Power, kW Record
Torque, Nm Record
Pre-Turbine Exhaust Temp., 'C Record
Tailpipe Exhaust Temp., 'C Record
Oil Sump Temp., 'C Record
EGR Pre-Venturi Temp., 'C Record
Inlet Air Dew Point, 'C Record
Fuel Pressure, kPa Record
Main Gallery Oil Pressure, kPa Record
Oil Filter Delta P, kPa Not to exceed 138




Mack T-11

EGR Engine Oil Test
Form 4
Test Results Summary
Laboratory:  CC | EOT Date: YYYYMMDD | EOT Time: HH:MM
Test Number: CCCCC CCCC CCCCCC CCCcCC

Oil Code:

CCCCCCCCCrreeeeeceeeceeceeeceececeecececececce

Formulation/Stand Code:

CC-CCCCCCCCCe-C-C-ceecee-ce-ce-ceccece

Test Results
Date Test Started: YYYYMMDD Start Time: HH:MM
SAE Viscosity: CCCCcCCC Test Length: S1234
TMC Oil Code:" CCCCCC Laboratory Oil Code: CCCCCCCCCCCCCCCCCCCC
TGA Soot % at 96 h S123.12
TGA Soot % at 192 h S123.12
TGA Soot % at 228 h S123.12
TGA Soot % at252 h S123.12
Centrifugal Oil Filter Mass Gain, g S123.1
Qil Filter Delta P, kPa S123
EOT TBN S123.1
Oil Consumption, g/hr S123.1
Viscosity Increase at 6.0% Soot, cSt S123.12
MRY Yield Stress, cP S12345

Soot at 12 ¢St (%) MRYV (cP)

Original Result AAAAAAAAA S1234567
Transformed Result S12.1234 S1234567
Correction Factor S12.1234 S1234567
Corrected Transformed Result S12.1234 S1234567
Severity Adjustment S12.1234 S1234567
Final Transformed Result S12.1234 S1234567
Final Original Unit Result AAAAAAAAA S1234567

Last Stand Reference Results

Test Number: Cccce CcCccc cceecec Cccccce
Qil Code: CCCCCCCCCreeeeeeceeecceeceeeccecececceececececce
Test Length: S1234 TMC Qil Code: CCCccce
EOT Date: YYYYMMDD EOT Time: HH:MM
Stand Calibration Expiration Date: YYYYMMDD
TGA Soot % at 96 h S123.12
TGA Soot % at 192h S123.12
TGA Soot % at 228h S123.12
TGA Soot % at 252 h S123.12
Oil Consumption, g/hr S123.1
Viscosity at 6.0% Soot, cSt S123.12
Soot at 12 ¢St (%) MRV
Final Original Unit Result AAAAAAAAA S1234567

4 Reference Tests only.




Mack T-11

EGR Engine Oil Test

Form 5

Operational Summary

Laboratory: cC | EOT Date: YYYYMMDD | EOT Time: HH:MM
Test Number: CCcccece CCcccC Cccecece cccece
Qil Code: CCCCCCCCCCCCeeeeeeeeeececccccceccececceccece
Formulation/Stand Code: CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC
QI Over/Under
Parameter Units | Threshold | EOT QI* Target Average Samples ” BQD Range "
» Speed r/min 0.000 S12.123 1800 S12345 S1234 S1234 S1234
3| Fuel Flow kg/h 0.000 S12.123 53.5 S12.12 S1234 S1234 S1234
g Inlet Manifold Temp. ‘C 0.000 S12.123 70 S1234 S1234 S1234 S1234
g Coolant Out Temp. ‘C 0.000 S12.123 66 S1234 S1234 S1234 S1234
& Fuel In Temp. ‘C 0.000 S12.123 40 S1234 S1234 S1234 S1234
g|_Oil Gallery Temp. ‘C 0.000 S12.123 88 S1234 S1234 S1234 S1234
= Inlet Air Temp. ‘C 0.000 S12.123 25 S1234 S1234 S1234 S1234
E| Inlet Air Restriction kPa 3.5-4.0 S12.12 S1234 S1234 S1234
S/ Inlet Man. Pressure kPa TBD S123 S1234 S1234 S1234
©[ Exh. Back Pressure kPa 2.7-3.5 S1.1 S1234 S1234 S1234
Crankcase Pressure kPa 0.25-0.75 S1.12 S1234 S1234 S1234
Intake CO, % 1.5+.05 S12.12
Parameter Units Typical Values® Average
g Power kW TBD S12.1
S| Torque Nm TBD S1234
E| Exhaust CO, % TBD S12.12
5| Pre-Turbine Temp. (F) ‘C TBD S1234
z Pre-Turbine Temp. (R) ‘C TBD S1234
S| Tailpipe Temp. ‘C TBD S1234
"] Oil Sump Temp. °C TBD S1234
‘2| EGR Pre-Venturi Temp. ‘C TBD S1234
S| Blowby L/min TBD S12.1
g Inlet Air Dew Point ‘C TBD S1234
7| Fuel Pressure kPa TBD S1234
Main Gallery Oil Press. kPa TBD S1234

A4 QI values above the threshold are acceptable by the Mack Surveillance Panel. QI values below the threshold may not be considered acceptable based on an engineering review. Refer to Annex A3

B Total number of data points taken. Minimum acceptable value is 2520

C Number of Bad Quality Data points not used in the calculation of the statistical measures.
D Number of points clipped by over/under range limits.

E Typical values determined from reference oil test database




Mack T-11

EGR Engine Oil Test

Form 6

Oil Analysis Summary

Laboratory: cC | EOT Date:  YYYYMMDD | EOT Time: HH:MM
Test Number:  CCCCC ccee cCceece ccece
0il Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
Formulation/Stand Code: CC-CCcceeeeccee-c-c-ceceecee-ce-ce-cececc
Soot Ztislc(())(i‘i’tg Viscosity Integrated
Hours (l\)’V ;92/07) (cSt) Increase DT4?71§9 g 22‘ IR
Annex 4 D 5967 (cSt) Oxidation
Annex A3
ccc S123.12 S123.12 S123.1 S123.1 S1234.1
ccc S123.12 $123.12 S123.12 S123.1 S123.1 S1234.1
ccc S123.12 S123.12 S123.12
ccc S123.12 S123.12 S123.12 S1234.1
ccc S123.12 $123.12 S123.12
ccc S123.12 S123.12 S123.12 S1234.1
ccc S123.12 S123.12 S123.12
ccc S123.12 $123.12 S123.12 S1234.1
ccc S123.12 S123.12 S123.12
ccc S123.12 S123.12 S123.12 S1234.1
cce S123.12 $123.12 S123.12
ccc S123.12 S123.12 S123.12 S1234.1
cce S123.12 $123.12 S123.12
cce S123.12 S123.12 S123.12 S1234.1
ccc S123.12 $123.12 S123.12
ccc S123.12 S123.12 S123.12 S1234.1
ccc S123.12 S123.12 S123.12
ccc S123.12 S123.12 S123.12 S1234.1
ccc S123.12 S123.12 S123.12
ccc S123.12 $123.12 S123.12 S1234.1
ccc S123.12 $123.12 S123.12
ccc S123.12 $123.12 S123.12 S123.1 S123.1 S1234.1




Mack T-11
EGR Engine Oil Test
Form 7
Oil Analysis Summary

Laboratory: CcC | EOT Date: YYYYMMDD | EOT Time: HH:MM
Test Number: cceee cccce cccecce cccce
Qil Code: CCCCCCCCreeeeeceeececeeccecececcecececcecececccce
Formulation/Stand Code: CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-Ceece

Shear Shear MRV Rotational Viscosity at Rotational Viscosity

Viscosity Viscosity Viscosity 100°C (mPa-s) Rate Index

Hours (cSt) (cSt) (cP)

D 6278 D 6896 Increasing | Decreasing | Increasing | Decreasing

30 Pass 90 Pass

S123.12 S123.12 S12.12 S12.12 S1.123 S1.123

S1234567

S12.12 S12.12 S1.123 S1.123
S12.12 S12.12 S1.123 S1.123
S12.12 S12.12 S1.123 S1.123
S12.12 S12.12 S1.123 S1.123
S12.12 S12.12 S1.123 S1.123
S12.12 S12.12 S1.123 S1.123
Rotational Viscosity of DIN 30 Pass Sample S12.12 S12.12 S1.123 S1.123

Rotational Viscosity of DIN 90 Pass Sample S12.12 S12.12 S1.123 S1.123




Mack T-11
EGR Engine Oil Test
Form 8
Oil Analysis Summary

Laboratory: ccC | EOT Date: YYYYMMDD | EOT Time: HH:MM
Test Number: ccecc cccee cceecce ccecc
Qil Code: CCCCCCCCCCCCeeeeeeceeeceeeeeceeceecece
Formulation/Stand Code: CC-CCceeccccee-c-c-ceeccce-ce-ce-cecce
Fuel Metal Elements (ppm)
D 5185

Hours | Dilution
D 3524

Fe Pb Cu Cr Al Si Sn Na
AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA

AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA
AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA | AAAAAA

CcCcC
CccC
ccC
ccc
cccC
CcccC
cCcC
CccC
ccC
cccC
cccC
cccC
cccC
CccC
cccC
CcCC
ccC
CccC
cccC
cccC
cccC
cccC

S1.12




Mack T-11
EGR Engine Oil Test
Form 9
Test Fuel Analysis (Last Batch)

Laboratory: CC | EOT Date: YYYYMMDD | EOT Time: HH:MM
Test Number: CCCCC CCCC CCccccece cccee
Oil Code: CCCCCCCCLeeeeeeeceeceecececceccececcecececccececcececcce

Formulation/Stand Code:

CC-CCcceeeecee-c-c-ceeceee-ce-ce-ceccce

Supplier: cceeeccecccccceceece | Batch Identifiers: CCCCCCCCCCCCCCCC
Measurement Specs. Analysis Test Method
NEW EOT

Total Sulfur, % Weight 0.04 — 0.05 S1.12 S1.12 D 2622
Gravity, ‘API 34.5-36.5 S1.1 S1.1 D 287 or D 4052
Hydrocarbon Composition
Aromatics % Vol. 28 -33 S1.1 D 1319
Olefin Report S12.1 D 1319
Cetane Index Report S1.1 D 976 & D 4737
Cetane No. 42 — 48 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% 0.35 Maximum S1.12 D 524
Residuum, % ' (10% Bottoms)
Water & Sediment, % Vol. 0.05 Maximum AAAAAA D 2709
Viscosity, ¢St @ 40°C 24-5.0 S1.1 D 445
Total Acid Number 0.05 Maximum S1.1 D 664
Strong Acid Number 0.00 Maximum S1.1 D 664
Accelerated Stability tbd S1.1 D 2274
Distillation, "C
IBP Report S1234 D 86

10% Report S1234 D 86

50% Report S1234 D 86

90% 282 — 338 S1234 D 86
EP Report S1234 D 86




Mack T-11

EGR Engine Oil Test
Form 10
Characteristics of the Data Acquisition System
Laboratory: CcC \ EOT Date: YYYYMMDD \ EOT Time: HH:MM
Test Number: CCCCC CCCC CCCCCC CCCCC
Qil Code: CCCCCCCCCCCCCCCeereeeeeceeeceeeceeceeecce
Formulation/Stand Code: CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC
Sensing | Calibration | Record |Observation| Record Log System
Parameter Device Frequency Device Frequency | Frequency | Frequency A Response
@ (2 3 4 ) (6) (7 ®
Temperatures
Oil @ Filt. CCCCCCeeegeeceeeecece CCC CCCCCCCCCC|CCCCCCLeLC] ceceeeeeee | ceceeece
Fuel In. CCCCCCeeegeeceeeccece CCC CCCCCCCCCC|CCCCCLeeec) ceeeeeecece | ceceeecce
Intake Air CCCCCCeeegeeceeecececce CCC CCCCCCCCCC|CCCCCeeeccc) ceeceeeecece | ceceececce
Intake Man. CCCCCCeeegeceecececececce CCC CCCCCCCCCececeeeeccec ceceeeeccee | ceecceccce
Pre-Turb. CCCCCceeeegeeceeeececce CCC CCCCCCCCCCCCceeeececcc ceceeeeeece | ceceececce
Cool. Out CCCCCCeeegeececeeecce CCC CCCCCCCCCC|CCCCCeeele) ceceeeeeee | cecececce
Other
Fuel Flow CCCCCCeeegeeceececece CCC CCCCCCCCCC|CCCCCCLLLC] ceceeeeeee | ceeceeece
Engine RPM CCCCCCeeegeeceeececce CCC CCCCCCCCCC|CCCeeeeecc) ceceeeeecece | ceceececce
Load CCCCCCeeegeeceeecece CCC CCCCCCCCCC|CCCCCLeelc) ceceeeceece | ceceeece
Inlet Restr. CCCCCeeeegeececececececce CCC CCCCCCCCCC|CCceeeeececc ceeeeccecece | cececececce
Exh. Press. CCCCCcCceeegeececececececce CCC CCCCCCCCCC|CCeeeecececc ceeeececece | cececececce
0il Gal. Press. CCCCCCCCccccececcececcec CCC CCCCCCCcCcerceececececcecec ceceeccececece | ceccecececce
LEGEND:
1 Operating Parameter
2) The type of device used to measure temperature, pressure or flow
A3) Frequency at which the measurement system is calibrated
“4) The type of device where data is recorded
LG - Handlog Sheet
DL - Automatic Data Logger
SC - Strip Chart Recorder
C/M - Computer, Using Manual Data Entry
C/D - Computer, Using Direct I/O Entry
&) Data are observed but only if recorded off spec.
(6) Data are recorded but are not retained at EOT
) Data are logged as permanent record, note specify if:
SS - Snapshot Taken at Specified Frequency
AG/X - Average of X Data Points at Specified Frequency
)] Time for the output to reach 63.2% of final value for step change at input




Mack T-11

EGR Engine Oil Test
Form 11
Build-up and Hardware Information
Laboratory: CC \ EOT Date: YYYYMMDD \ EOT Time: HH:MM
Test Number: CCccC CcCcccC CCCccC CCcCcCC
Oil Code: CCCCCCCCCCCrreeeeeeceeecececeececeecceecececcec
Formulation/Stand Code: CC-CCCCCCCcele-C-c-ceeceee-ce-ce-ceecce

Injection Timing

Timing Hours Timing (Deg)
CCC CCCCC
CCC CCCCC
CCC CCCcC
CCC Cccccee
CCC CCCCC
CcCcC cccecece
CCC CCccccC
CCC CCCCC
CCC CCCcCC
CCC CcCccccC
CCC CCCCC
CCC CCCCC
CCC CcCcccC
CCC CCcccC
CCC CCCCC
S12 Total Timing Changes
Hardware
Part Part Number Serial Number
Primary Turbocharger CCcceececccceccececcceccece
Secondary Charger ccceeccccccececccccccce
Cylinder Head (front) CCCCCceeeceeecececececececce CCCCCcceeeecceeeccecececce
Cylinder Head (rear) CCCCcceceeeecececececcecececce CCCccecececeecccececccececcce
Pistons CCCCcceeeeececececcecececce
Injection Nozzles CCCCcceeeeecececececcecececce
Rod Bearings CCCCCCeeeeeeceeceececce
Liners CCCCCcceeeeeeeeccecececece
Ring Set CCCCccceceeececececececececececce
Cylinder Kit Location CPD ID Number
Cylinder 1 CCCcceeececececececececececce
Cylinder 2 CCCCccceeeeecececeecececececce
Cylinder 3 CCCCcceceeecececeeeccecececce
Cylinder 4 CCCCcceeeeececeeecececececce
Cylinder 5 CCCcceeeeecececececececcecce
Cylinder 6 CCCCCcceeeeeeccececececce




Mack T-11
EGR Engine Oil Test
Form 12

Unscheduled Downtime and Maintenance Summary

Laboratory: CC | EOT Date: YYYYMMDD | EOT Time: HH:MM
Test Number: CCccC CCCC CCCCCC ccccce
Oil Code: CCCCCCCCLeeeeeeeceeceecececceccececcecececccceccececcce

Formulation/Stand Code:

CC-CCcceeececee-c-c-ceeeee-ce-ce-ceccce

Number of Downtime
Occurrences

S12

Test
Hours

Date

Downtime

Reasons

CCCCCC

CCCCCCC(

CCCCCC

CCCCCCCLreeeeceececececceecccececcececccececcececececececcecececcecccecececcececececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCrreeeeececececceecececececeececececcecececececececcecececececcececececcecececececececcecec

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCCCCCreeeeceeeeeecececececcceececccecececeececececcececececececececececececcecec

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCCLreeeececececeeececececeeeccecececececececececcceccececececcececececccececececececececec

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCCCCLCCeeeeeeeeeeeeeeeeeeeeececeeecececececeecceceeccececececcecc

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCCCCCCCCLCLeeeeeeeeeeeeecceeeeeceecececceecceeccececcecececececcecece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCCCCLCreeeeececececcececceccecececcecececcececececcececececcececececcecececcececececececec

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCCCLrrreecceeeecececececececccececcececccecececccecececececcececcececececececececcecec

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCCCCCCCeeeeeeeeeeeeeeeecceeceeeceeeceeccceeccecececececececccecce

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCrreecceececececceecececececeececccececcececececececcececcececcececccecececececececcecece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCCLreeeeecececceececcececeeecececececcececccecececcececececcececececececececececececcecec

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCrreecceececececccececececececcecececececcececececececcecececcececcecececccecececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCLreeeeeececececceecccecececeecececececccececececececcececececccecececcececececececececececec

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCCCCCrreeeeeeeecececeeececececcceececccececececececececececececececececececececcecec

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeceececececececececececeececcececececccececececececcecececcececcececececececececececececececec

HHH:MM Total Downtime

Other Comments

Number of Comment Lines S12

CCCCCCCCCLLLCLCCCLLrreeeeceeeeeeecececeeecceeeccececcececcecececcecceccecececececce

CCCCCCCCLCLCLCLCLLCCCLLLLLeeeeeeeeeceeeeeeceecccecececcececcccecccceccecceccececcecce

CCCCCCCCCCCCCCCCCCCeeeeeeeeeeeeecececececeeeeecececececeeeccecececcececcececcecce

CCCCCCCCCCLCLCLCCCCLLLreeeeeeeeeeecceeeceeeeececcececcecceececcecececcececcecececce

CCCCCCCCCLLCLCeeeeeeeeceeeceeeeececcecececeeeceececcccecececcceececcececcecccecececececce

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeeeeeceeecceeceeece

CCCCCCCCCCLCCCCCCCLeeeeeeeeeecececeececeeceececceceeceeccececccececceececce

CCCCCCCCCCLCLCLCCCLerreeeeeeeeeececececeeeeeecececceceecceecccececceccececececececce

CCCCCCCCLCLLLLLCLLLLLLLLLLeLLLeeceeceeecececececccceccecececececccecccecceccceccecce

CCCCCCCCCCCCCCCCCLLLeeeeeeeeeeeececeeeeeeececcececeeeecceeccecececece

CCCCCCCCCCLCLCCCCCCLLLLLeeCeeeeeeececeeceeeeeecececececeeececececcecceccececcecce

CCCCCCCCCCCLCLCCCLLCLLeeeeeeceeeeceeeeceeecececeecececcecececcececcececececececceccece

CCCCCCCCLLLLeeeeeeeeececeeceeeceececcecececeececeececcceecececcecececcecceccececcecececce

CCCCCCCCCCCCCCCCCCCLCLCCCCCereeeececececeeeeeecececeeceeecceecececececceccecceccce

CCCCCCCCCCLLCLCCCLLrreeeeeeeeeeeccececeeeeceeeccececceccecececececcececceccecececce




Mack T-11
EGR Engine Oil Test
Form 12A

Unscheduled Downtime and Maintenance Summary

Laboratory: CC | EOT Date: YYYYMMDD | EOT Time: HH:MM
Test Number: ccccce cccce CCccccce Cccccce
Oil Code: CCCCCCCCCCLeeeecceccecccececccceccccceccccce

Formulation/Stand Code:

CC-CCceeeececee-c-c-ceeceee-ce-ce-ceccce

Number of Downtime
Occurrences

S12

Test
Hours

Date

Downtime

Reasons

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececcececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececcecececccececcecececececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececceececccececcececccececcececececccececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCrreeeececececececececececececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececccececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececceececccececcececccececcececececcecececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCLrreeeecececececececececececececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececcececccececcecececececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeececececececececececececccececceccecccececcecececececccececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececcececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececcececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececccececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececccececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCLreeeeececcceecececcceeccececccececcecececececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececccececccececcececccececcecececececcececececececcececececececececece

HHH:MM Total Downtime

Other Comments

Number of Comment Lines S12

CCCCCCCCCCCCCCCLrreeeeeeeeeeceececeeeeceecececececeeeeeccecececcecececececce

CCCCCCCCLLLLLLLLLLLLLLLLeeeececeeeeeccceeccccccececccececccecceccceccceccecce

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeececeeeeeeeceeceeceeceeecceeececeeecece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeececeeeeeeeceeceeceeceeecceeececeeecece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeceeeeeeeececceeceeececececececccecececce

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeceeeeeeeececceeceeeeecececceecccececece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeceeeeeeeecececeeceeceeecececeecececcececece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeececeeeeeeececceeceeceeeecececececccececece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeececeeeeeeececceeceeceeeecececececccececece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeececeeeeeeececceeceeceeeecececececccececece

CCCCCCCCCCCCCCCCCLLLeeeeeeeeeeeceeeeeeeececeeceeceeececcecececceccecce

CCCCCCCCCCCCCCCCLrereeeeeeeeeeeececeeeeeceeceeceeceeceeecceececeeeceecce

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeceeeeeeeeceeceeceeceeeceececceecccececece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeceeeeeeeeceeceeceeceeeceececceecccececece

CCCCCCCCCCCCCCCCrreeeeeeeeeeeececeeeeeeececeeeceeceeccecececcecececececce




Mack T-11
EGR Engine Oil Test
Form 12B

Unscheduled Downtime and Maintenance Summary

Laboratory: CC | EOT Date: YYYYMMDD | EOT Time: HH:MM
Test Number: ccccce cccce CCccccce Cccccce
Oil Code: CCCCCCCCCCLeeeecceccecccececccceccccceccccce

Formulation/Stand Code:

CC-CCceeeececee-c-c-ceeceee-ce-ce-ceccce

Number of Downtime
Occurrences

S12

Test
Hours

Date

Downtime

Reasons

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececcececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececcecececccececcecececececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececceececccececcececccececcececececccececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCrreeeececececececececececececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececccececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececceececccececcececccececcececececcecececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCLrreeeecececececececececececececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececcececccececcecececececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeececececececececececececccececceccecccececcecececececccececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececcececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececcececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececccececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececccececccececcececccececcecececececcececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeeececececececececcecececccececcececccececcecececececccececececececcececececececececece

CCCCCC

CCCCCCC(Q

CCCCCC

CCCCCCCCreeeeecececececececececccececccececcececccececcecececececcececececececcececececececececece

HHH:MM Total Downtime

Other Comments

Number of Comment Lines S12

CCCCCCCCCCCCCCCLrreeeeeeeeeeceececeeeeceecececececeeeeeccecececcecececececce

CCCCCCCCLLLLLLLLLLLLLLLLeeeececeeeeeccceeccccccececccececccecceccceccceccecce

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeececeeeeeeeceeceeceeceeecceeececeeecece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeececeeeeeeeceeceeceeceeecceeececeeecece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeceeeeeeeececceeceeececececececccecececce

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeceeeeeeeececceeceeeeecececceecccececece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeceeeeeeeecececeeceeceeecececeecececcececece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeececeeeeeeececceeceeceeeecececececccececece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeececeeeeeeececceeceeceeeecececececccececece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeececeeeeeeececceeceeceeeecececececccececece

CCCCCCCCCCCCCCCCCLLLeeeeeeeeeeeceeeeeeeececeeceeceeececcecececceccecce

CCCCCCCCCCCCCCCCLrereeeeeeeeeeeececeeeeeceeceeceeceeceeecceececeeeceecce

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeceeeeeeeeceeceeceeceeeceececceecccececece

CCCCCCCCCCCCCCCCCLLeeeeeeeeeeeceeeeeeeeceeceeceeceeeceececceecccececece

CCCCCCCCCCCCCCCCrreeeeeeeeeeeececeeeeeeececeeeceeceeccecececcecececececce




