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Sequence VIII Engine Evaluation of Engine Oils
Form 3
Summary of Test Method

The Sequence VIII test is designed to evaluate crankcase lubricating oils for their copper
and lead corrosion control capabilities. It also evaluates shear stability under high temperature
operating conditions.

The Sequence VIII involves steady state operation of the single cylinder CLR oil
evaluation engine. After a 4-hour break-in and a 1/2-hour flush, the engine is operated under
constant speed, air-fuel ratio and fuel flow conditions for an additional 40 hours. Prior to each
run, the engine is thoroughly cleaned, and pertinent measurements of the engine parts are taken.
A new piston, piston rings, and copper/lead connecting rod bearing are installed. The cylinder
head is also reconditioned.

The key operating conditions for this procedure are as follows:

Parameter Set Point

Duration 40 h

Speed 3150 + 25 r/min

Load Adjusted to provide proper fuel flow at the
specified Air-to-Fuel Ratio

Fuel Flow 2.25+0.11 kg/h

Air-to-Fuel Ratio 13.43£0.5

Engine Jacket Out Coolant Temperature 93.5+1°C

Engine Jacket Coolant Temperature Delta 5.6 £ 1°C

Gallery Oil Temperature 135.0 or 143.5 + 1°C®

Crankcase Off Gas 850 +28 SCL/h*

A Controlled by adding sufficient ambient air to rocker box to achieve an Off Gas Flow of 30
ft'/h
B135°C for SAE 5W, 10W; 143.5°C for SAE 20,30,40,50 and multi-viscosity grade oils.

This test utilizes an unleaded fuel named "KA24E" which has a green identifying dye. It
is supplied by Haltermann Products.

At the conclusion of the test, the engine is disassembled and the performance of the oil
being tested is judged by the following:
1) By the weight loss of the copper/lead big end connecting rod bearing.
2) By periodic oil sample analysis.



Sequence VIII Engine Evaluation of Engine Oils

Form 4
Test Results
Laboratory CC | Oilcode | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
Date Completed YYYYMMDD Time Completed | HH:MM
Test Number CCCCCCCCCCCCCCcccceeeceeeeceecce
Formulation/Stand CC-CCCCCCCCCC-C-C-Ccececeee-Ce-Cce-cccce
SAE Viscosity CCCCCCC Oil Temperature (135.0° or 143.5°C) | S12345.1
Laboratory Oil Code |CCCCCCCCCCCCCCCCC| Date Started YYYYMMDD
Test Fuel Type CCCCccceecceccececce | Time Started HH:MM
Test Fuel Lot CCCCCCC Bearing Batch No. CCCCC
Bearing Oil Storage Lead, ppm” | S12 Bearing Lot CcC
Test Length S1234 Industry Reference Oil Code” Ccccccee
Bearing Weight Loss Summary

Test Length @ Measurement, hours CCC

Top Bearing Half, mg S123.1

Bottom Bearing Half, mg S123.1

Total, mg S123.1

Industry Correction Factor S123.1

Severity Adjustment (non-reference tests only) S123.1

Final Bearing Weight Loss, mg S123.1

Hours | Viscosity ¢St @ 40°C | Viscosity ¢St @ 100°C | Stripped Viscosity ¢St @100°C
New Oil S123.12 S123.12
10 S123.12 S123.12 AAAAAA
Test Stand/Power Section Reference History

Stand No. | CCCCC | Power Section No. | CCCCCC | Runs on Power Section CCCCC
Bearing Batch No. CCCCC Bearing Lot No. CcC
Industry Reference Oil Code CCCcCcCC Stripped Viscosity, ¢St AAAAAA
Completion Date YYYYMMDD Completion Time HH:MM
Total Bearing Weight Loss, mg S123.1 Final Bearing Weight Loss, mg S123.1

Oil Code

| CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

A Reference Oil Tests Only




Sequence VIII Engine Evaluation of Engine Oils
Form 5
Operational Summary

Laboratory CC \ Oilcode \ CCCCcCcCcceeeeeeceeceecceeccececececcececcececc
Date Completed YYYYMMD D\ Time Completed | HH:MM

Test Number CCCCcCcCceeeeceeceeceeccecececcececece

Formulation/Stand CC-CCCCcCcCcccce-c-c-ceeecee-ce-ce-cececce

Test Parameter Specification Minimum Maximum Average
Speed, r/min 3150 £25 S1234.1 S1234.1 S1234.1
Air-to-Fuel Ratio 13.43+£0.5 S123.1 S123.1 S123.1
Fuel Flow, kg/h 2.25+0.11 S1.12 S1.12 S1.12
Output, W Record S1234.1 S1234.1 S1234.1
Oil Heater Input, W (optional) Record S1234.1 S1234.1 S1234.1
Crankcase Off Gas, L/h 850 + 28 S1234 S1234 S1234
Temperatures Specification Minimum Maximum Average
Gallery Oil*, °C 143.50r 135.0£ 1 S123.1 S123.1 S123.1
Coolant In, °C Record S123.1 S123.1 S123.1
Coolant Out, °C 93.5+1 S123.1 S123.1 S123.1
Coolant Delta, °C 56+1 S12.1 S12.1 S12.1
Intake Air, °C Record S123.1 S123.1 S123.1
Pressures Specification Minimum Maximum Average
Oil, kPa 276 £ 14 S12345 S12345 S12345
Intake Manifold Vacuum, kPa Record S1.1 S1.1 S1.1
Exhaust, kPa 0to3.4 S11 SL.1 SL.1
Crankcase Vacuum, kPa 0.50+0.12 S12.12 S12.12 S12.12
Spark Advance, °BTDC 35+1 S12 S12 S12
Blowby, L/h Record S123.1 S123.1 S123.1
Initial Qil New Oil Added | Oil Samples | Final Oil Drain
0il Consumption® Charge (ml) (ml) (ml) (ml)
S12345 S12345 S12345 S12345
Total Oil Consumption: S12345

A 135°C for SAE 5W, 10W; 143.5°C for SAE 20,30,40,50 and multi-viscosity grade oils.

B Total Oil Consumption = (Initial Oil Charge + New Oil Added) — (Oil Samples + Final Oil Drain)




Sequence VIII Engine Evaluation of Engine Oils

Form 6

Parts Measurement and Critical Parts Listing

Laboratory CC | Oilcode | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
Date Completed |YYYYMMDD | Time Completed \ HH:MM
Test Number CCCCCCCCCCCCCCcCecceeeeeeceece
Formulation/Stand | CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-CCcCCC
Power Section Measurements, mm

Measurement Specification | Minimum | Maximum Average
Valve Stem Clearance in Guide, Inlet 0.0508 — 0.1016 |S1.1234 S1.1234 S1.1234
Valve Stem Clearance in Guide, Exhaust 0.0762 —0.1270 {S1.1234 S1.1234 S1.1234
Connecting Rod Bearing Clearance 0.0610 — 0.0762 |S1.1234 S1.1234 S$1.1234
Main Bearing Clearance, Front 0.0508 — 0.0762 |S1.1234 S1.1234 $1.1234
Main Bearing Clearance, Rear 0.0508 — 0.0762 |S1.1234 S1.1234 S1.1234
Connecting Rod Journal Out-of-Round MO.Q254 S11234

aximum

Runs on Liner Liner may be used as long as the piston-to-liner clearance is in the
S12 specified range.
Piston to Liner 0.0305 to 0.0635 mm
Clearance S1.1234
Critical Parts Listing
Parts ID Code
Crankshaft CCCccccececec
Camshaft CCCCcCccccce
Main Bearings CCCcccccececec
Camshaft Bearings CCCCCCCCCC
Connecting Rod CCCCCCCCCC
Piston CCCCCcCcccC
Cylinder Liner CCCCCCcccce




Sequence VIII Engine Evaluation of Engine Oils
Form 7
Downtime Occurrences and Other Comments

Laboratory CC [ Oilcode | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
Date Completed  [YYYYMMDD Time Completed [HH:MM

Test Number CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Formulation/Stand | CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC

Number of Downtime Occurrences | Sl |
Test
Hours Date Downtime Reasons

CCCCcCcCjccecececcececec]  cceece CCCCCCCCCCCCrrrreeeeeeeeeceeeeeceeeceeeceececcececcececccecccececccce

CCCcCcCcjcceecececec| cccecece CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCccCcjccececececec| cececece CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCcccelceceeccecec| C€cccce CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

CCCCCCICCCCCCCC| CCCCCC | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

CCCCcCcCjcceeccecec|  ceccece CCCCCCCCCCCCrrrreeeeeeeeecerececeeeceeecececccececcececccecccececccce

CCCCCC|CCCCCCCC| CCCCCC | ceceeeeeeceecccccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

CCCCCC|CCCCCCCC| CCCCCC | CeeeeetecttCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

CCCcCcCcCjccececececec| ccceccec CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

CCCCCClccecceeecel CCCCCC | CCCeeeeeeccccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCT

CCCCCCclCCcccececC| ccececece CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCCicccececececec| ccceccce CCCCCCCCCCCCrrrreeeeeeeeeceeeeeeeeeceeececeeccececcececccececcececcecce

CCCCCC|CCCCCCCC| CCCCCC | ceceeceeeeceecccctCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

CCCCCC|CCCCCCCC| CCCCCC | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCClccececeeec| CCCCCC | CCeeeeeeeeeettttCtCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

HHH:MM [ Teotal Downtime

Other Comments

Number of Comment Lines | S1

CCCCCCCCCCCCCCCCrCCCrrceereeeeeeeeeeeeeeeeeeeeecceeecceeecceeccceecce

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccccccccece

CCCCCCCCCCrrTCrrreeeeeeeceeeeeeeeeeeececceeeceececcccecececceecceccececececececccececc

CCCCCCCCCrCrrTeerreecerreccereecereeceeeceeeeececccccececccccccccccccecccececc

CCCCCCCCCCCCCCCCCCCCCreeeeceeeeeeeeceeerreeeeeceereeeeecceccececececcce

CCCCCCCCCCCCCCCCrCCCrreeerreeeeeeeeeeeeereeeeeccecccceeecceccecccecececc

CCCCCCCCCCCCCCCCCCCrCCeeeeeeereeeeeeeeerreeeceeeceeeeeececeecceeceeccececcece

CCCCCCCCCCCCCCCLCCTrrrrreeeeeeerreeeeeeeeereeeceeeceeeeececeececeeceecccecceccce

CCCCCCCCCCCCCCCCCCrrrreeeeeeereeeeeeeeereeeceeceeecececeeecceeececcececceccce

CCCCCCCCCCCCCCCCCCrrrreeeeeeereeeeeeeeereceeeceececeeeceecceeeeeccececceccece

CCCCCCCCCCCCCCCrCCCrreeereeeereeeeeeeeereeeececceecccececceeccccecececc

CCCCCCCCCCrrTrreeeeeeeceeeeeeeeeceecceecceeceecceccceccececceccececececceccecececc

CCCCCCCCCCCCCCCCrCCCrrceereeeeeeeeeeeeeeeeceeecceeecceeeccceeeccceecce

CCCCCCCCCCCCCCCrCCCrreeereeeeeeeeeeeeeereecececcececcececceccccceccecc




Sequence VIII Engine Evaluation of Engine Oils

Form 7A

Downtime Occurrences and Other Comments

Laboratory cC | Oilcode | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
Date Completed YYYYMMDD Time Completed \ HH:MM

Test Number CCCCCCCrreeeeeeeceeeceecceccecce

Formulation/Stand CC-CCCCCCCCCe-Cc-c-ceeceee-ce-ce-ceccce

Number of Downtime Occurrences E |
Test
Hours Date Downtime Reasons
CCCCCC | cccecececcece CCCCCC  |cCceeeccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeCeeee
CCCCCC | cccececececece CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCC | cceeececee CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCC | cceeecece CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
CCCCCC | ccececececece CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCC | ccccecececce CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcecceece
CCCCCC | cccecececce CCCCCC  |cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeCCecee
CCCCCC | cccecececce CCCCCC  |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeCeecee
CCCCCC | cccecececcece CCCCCC  |cCceeeccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeCeecee
CCCCCC | ccececececece CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
CCCCCC | ccceececece CCCCCC |CcCCCCCCCCCCCcCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCeeeeccecce
CCCCCC | ccceeececce CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCC | ccceecece CCCCCC  |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeCcCeee
CCCCcCcC | ccececececece CCCCCC |CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CCCCCC | ccccececce CCCCCC |cCCecececeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
HHH:MM | Total Downtime

Other Comments

Number of Comment Lines

| S1

CCCCCCCCCCCCCCCCCCCClrreeereeeereeeereeeereeeereeeeeeecececcececcececce

CCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCreeeeeereeeeeeeeeereeeceeececceceeeceecececee

CCCCCCCCCCCCCCCCCCCrrrrreeeeeerreeeeeceereeeeeeeeeeeceeeeceeeceececceccece

CCCCCCCCCCCrTrCrreeeereeeceeeeeeeeeceeeceeececeececcecccececceccececceccceccecc

CCCCCCCCCCrrTrCrreeeereeeeeeeeeeeeeeeeeceeeceeceeecceccecececceccececceccceccecc

CCCCCCCCCCCCCCrrrreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeccceececeeeccecececcecce

CCCCCCCCCCrrTrreeeereeeeeeeeeeeeeceecceeececececcecceccccecceccececceccceccecc

CCCCCCCCCCCrTrCrrreeeeeeeeeeeeeeeeeeeecceeeceececcecececceccecceccececceccceccecc

CCCCCCCCCCCCCCCCCCCrrrreeeeeeerreeeeeceerceeeeeeceeceeeeceececeeecececceccce

CCCCCCCCCCCCCCrrrreeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeecccececeeeccececcecce

CCCCCCCCCCrrrrreeeereeeeeeeeeeeeeceecceeeceeceececcceeccccecceccececceccceccecc

CCCCCCCCCCrrTrrreeeereeceeeeeeeeeeceecceeececececcecceeccecececceccececceccececcecc

CCCCCCCCCCCCCCrCrCCCelrreeereeeeeeeeereeeereeeereeeeeeccececcececcecece

CCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCreeeeeeeeeeeeeceeeeeeeeeeecceceeeceececececee




Sequence VIII Engine Evaluation of Engine Oils
Form 7B
Downtime Occurrences and Other Comments

Laboratory cc | Oilcode | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
Date Completed YYYYMMDD \ Time Completed ‘HH:MM
Test Number CCCcceceecececececceccecccecccececececceccecececcce
Formulation/Stand CC-CCccceeeccee-c-c-ceccec-ce-ce-ceccc
Number of Downtime Occurrences \ Sl |
Test
Hours Date Downtime Reasons

CCCCccece |cceececececece CCCCCC |CCCCCeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCececeeceeeceeccecccecceeccc

CCCCcCC CCCCCcccC CCCCCC |cceeececececceccceeccecceeccceecccececeececeecceececececececceccececceccecc

CCCCCC  |cececeeeee | CCCeee | eeeeeeeeeeceeecCCecCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCccece |cceceececcecece CCCCCC | €CeCeeeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCceccCCeeecceee

CCCccece |cececececcecece CCCCCC | €CCCeeeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCcCCCCCcCCCCceccCCeeeceee

CCCCCC |cceeececece CCCCCC | €CeeeeeeCeCeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeee

CCCCCC |cceceeccee CCCCCC | CCCCCCeeCCCeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeee

CCCCCC |cceccecececece CCCCCC | ceeccecccceccccccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

CCCCccce |cceccececececece CCCCCC | €cCeCeeeCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCCCCCCcCcCCCececcCCeeecceee

CCCCCC |cceceececece CCCCCC | €CeeeeeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeee

CCCCCC CCCCCCCC CCCCCC | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCC |ccceeeccee CCCCCC |cceeececcceccecccceccecceccecccecceccecceccceccccccceccecceccceccce

CCCCCC |cceceeccece CCCCC(C |cceeeceeccccecccceccceecccceccccccccccccccccccceccccecccccccce

CCCcce |cecececececece CCCCCC | cCececeeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCee

CCCCCC |cceececece CCCCCC | ccececceeccccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

HHH:MM | Total Downtime

Other Comments

Number of Comment Lines \ S1

CCCCCCCCCLCCLCLLLrreeeeeeeeeeeceeeceeeccecececccecccecececcecececececcecceccececceccecececcececececcececcecce

CCCCCCCCCCCCCCCCLLLeeeeeeeeceeeceeceeeeceeeeeeceeeeecececeeccceececececececcececececcecececce

CCCCCCCCCCCCCCLrrreeeeeceeeeceeeeeceeececececceccececcceecececececceccececcecececcecececcecececececececce

CCCCCCCCCCCCCCCCCCCeeceeeeeeeeeeceececeeeceeeceecececeececeecececeeeceececeecceceececccce

CCCCCCCCCCCCCCLrrreeeceeeeeeeecceceeeececececececeeececececccececcecececececececececcecececececececce

CCCCCCCCCCCCCCCCLLLeeeeeeeeceeeceeeeeeeeceeceeceeeeeceeccececcceececccecececcececececcecececce

CCCCCCCCCCCCCCLrrreeeeeceeeeeeeeeeceeeeeececeeccceececececcececcececcecececececececcecececececececce

CCCCCCCCCCCCCCCCCCCeeceeeeeeeeecececececeeeeeeecececeeceececeecececeeecececeeececeececccce

CCCCCCCCCCLCLCLLLreeeeeeeceeeeeecceeceeececececcecccececcecececececececcecceccececececcecececcececececececcecce

CCCCCCCCCCCCCCCCLLLeeeeeeeeceeeceeceeeeceeeeeceeeeeceeccececccecececececececcececececcecececce

CCCCCCCCCCCCCCCCCCCCCCCCCeeeeeeeeeeeeeeeecececeeeeeeeececececeececeecceeececeecce

CCCCCCCCCCCCCCLrrreeeeeceeeceeeeeeceeeeeececeeccceececececcecceccececcecececececececcececececececcecce

CCCCCCCCCCLCLCLLLreeeeeeeceeeeceeeceeeeeceececcecececcececececececceccececcececcececcecececcecececcececcecce

CCCCCCCCCCCCCCLrreeeeeceeeeeecceceeeeeeccecececceceecccecccccececcecececececccecececcecececececcecce




Sequence VIII Engine Evaluation of Engine Oils

Form 8

Operational Outlier Occurrences

Laboratory

CC

| Oilcode | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Date Completed

YYYYMMDD

| Time Completed

| HH:MM

Test Number

CCCCCCCrreeeeeeeeeeeeceecceccecece

Formulation/Stand

CC-CCCCCCCCCC-C-C-CCccccc-CC-Cc-CccccC

Number of Operational Outlier Occurrences: S12

Test Parameter Parameter Range Reading Time | Deviation
Hours Out | Percentage
CCCcCcC|ccceecececeececececce CCCCCCCCCCCcCcccC |cceeeece CCCCC |ccccce
CCCcCcj|cceececcececececececcce cceceececcccccecc | CCCCCCeC CCCCC |ccceccce
CCcCccjcececececececececececcecece CCcCcCcCccceeeceececcece jceececececece CCCCC |ccccecce
CCCCcC|cceeecececcecceccecce CCCCCccceeececececec | cececeeceec CCCCC |ccceccece
CCCCC|CCCCCCCCCCCCCCC | cecececececececececececece | CCCCCCCe CCCCC |cccecc
CCCCcC|cceeeececececceecece CCCCcCcceeeceecececec | ceceeeec CCCCC |ccccecce
CCCCcC|ccceecececececececececce CCccceeeecceccec | ccccccce CCCCC |CCccCCC
CCCCcC|cceeecececcececececcece CCCCCCCCCCCCCCC |cceeececce CCCCC |cccecece
CCCCC|ccceeeccececececceccece CCCcCcceeceeceeccec | cecececce CCCCC |ccccece
CCCCC |cceeecececececcececec CCCccceecececcccec | CccccCcC CCCCC |cccecece
CCCCC|CCCCCCCCCCCeeee cccececceccceccc | CCCCCCCC CCCCC |ccccce
CCCCC|CCCCCCCCCCCCCCC | Cceeeeeecceeccece | CCeccccC CCCCC |cccececc
CCCcCcC|cceececececececcececcec CCCCCCCCCCcCCcccce | cccceeec CCCCC |ccccecce
CCCCC|cceeeeeeceeceeee CCCCcCccceeecececce |ceeeeeec CCCCC |ccccce
CCCCcC|cceeeceeeeceeececee CCCcCcCcCcceeecececece | ceececececec CCCCC |cccececec




Sequence VIII Engine Evaluation of Engine Oils

Form 8A

Operational Outlier Occurrences

Laboratory

CcC

| Oilcode | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Date Completed

YYYYMMDD

| Time Completed | HH:MM

Test Number

CCCCCCrrreeeeeeeeeeceeeeccceeccecece

Formulation/Stand

CC-CCCCCCCCCC-C-C-ceceeee-ce-ce-ceccc

Number of Operational Outlier Occurrences: S12

Test Time Deviation
Hours Parameter Parameter Range Reading Out Percentage
CCCCC | CCCCCCCCCCCCCCC | CCCCCCCceeeecce  [eccceece CCCCC |ccccecece
CCCCC | CCCCCCCCCCCCCLC | CCCCCCCCCCCCCCC  |[CCCCCCCC  |Ccccc | CCCeCCC
CCCCC | CCCCCCCCCCCCCLC | cceeeeeeeceececee  |ceeeeeece CCCCC |cccececce
CCCCC | CCCCCCCCCCCCCCC | CCcceeececcecce | CCCCCCCC CCCCC |Cccccecee
CCCCC | CCCCCCCCCCCCeee | CCcceeeeeeeccce  |[eeccececeec CCCCC |cccccec
CCCCC | ccececccceccccccc | CCCCCCCCCccccccC | CCCCCCCC CCCCC |CCCCCC
CCCCC | CCCCCCCCCCCCCCC | cececeeeeeccecece | CCeccCCCC CCCCC |cccececce
CCCCC |CCCCCCCCCCCCCCC | CCcceeeceeceeecece  [ececeeceee CCCCcC |CccccC
CCCCC |cccececcccccececcecec | CCCCCCCCCCCCCCC  [ceceeeec CCCCC |CccccC
CCCCC | ccreeeeececececcecce | ceeceeeeeeeeeecce  ceceececce CCCCC |CCcccC
CCCCC | CCCCCCCCCCCCCCC | CCCCCCCCCCCeecee  |[CCCCCCCC CCCCcC |CCcccCC
CCCCC | CCCCCCCCCCCCCCe | CCCCecceceeeecee  |ccececeece CCCCC |ccceccecce
CCCCC | CCCCCCCCCCCCCCC | Ccceeeeeeceecce  |[ececececee CCCCC |ccccecce
CCCCC |cceeeeeccccccecc | CCCCCCCCCCCCCCC  |CCCCCCCC  |CCCCC | CCCCCC
CCCCC | CCCCCCCCCCCCCee | CCcceeeeeeceece  [cceeececce CCCCC |ccccec




Sequence VIII Engine Evaluation of Engine Oils

Form 8B

Operational Outlier Occurrences

Laboratory

CC

| Oilcode | CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Date Completed

YYYYMMDD

| Time Completed | HH:MM

Test Number

CCCCCCCCCCCCCCrceeeeeeececeecee

Formulation/Stand

CC-CCCCCCCCCC-C-C-ceceeee-ce-ce-ceccc

Number of Operational Outlier Occurrences: S12

Test Time Deviation
Hours Parameter Parameter Range Reading Out | Percentage
CCCCC|CCCCCCCCCCCCCCC |cceeeeceeceeecece [cececeecec CCCCC |ccceccece
CCCCC|CCCCCCCCCCCCCCC |cceeeececeecece (ceceeecec CCCCcC |CCccccC
CCCCC| CCCCCCCCCCCCLee | ceeeecececececececececece |cecececececec Cccccc |CCCcCC
CCCCC| CCCCCCCCCCCCCCC | ceceeeecececccecce  |CceccccC CCCCC |CCCCCC
CCCCC| CCCCCCCCCCCCCCC | ceceeeccceccceccc | CCCCCCCC CCCCcC |CCccccC
CCCCClccececeeececceececee | CCccceceeeeeecce  |CcccceCC CCCCC |Ccccccce
CCCCC|CCCCCCCCCCCCCCcC |ccceececececececececececee |ceeeceecee CCCCC |[ccccce
CCCCC|CCCCCCCCCCCCCCC |CCCCCCCcccceeeeee |ceceeecece CCCCcC |CccccC
CCCCC| CCCCCCCCCCCCCCC | CCCCCCCCCeeeece e CCCCC | CCCCCC
CCCCC|CCCCCCCCCCCCCCC | ceeeeeecececccecc  [eccceeee CCCCC |ccccecce
CCCCC|cceeeeeeeeeecece  |[cececececeeeeeecec  [cceeceece CCCCcC |ccccece
CCCCC|CCCCCCCCCCCCCCC |ccrceeeceececeeceecec |ceecececece CCCCC (cccecece
CCCCC| CCCCCCCCCCCCCCC | creeeeeeecececeeee | ceecceecce CCCCC |CcCccccc
CCCCC| CCCCCCCCCCCCeee [ ceeeeeceeececec  jceceecece CCCCC |CcccccC
CCCCC| CCCCCCCCCCCCCCC | Ccreeeeeeeeeeece  [ceeecececce CCCCC |ccccece




Sequence VIII Engine Evaluation of Engine Oils
Form 9
Deviation of Operational Parameters

Laboratory CC [ Oilcode [CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCA
Date Completed |[YYYYMMDD | Time Completed |HH:MM

Test Number CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Formulation/Stand | CC-CCCCCCCCCC-C-C-CCCCCC-CC-CC-CCCCC

Maxn.num Calculated Total
. Permitted . L.
Primary Parameter . e Deviation
Deviation
Percentage
Percentage
Engine Oil Gallery Temperature 2.5% S123.1
Engine Coolant Outlet Temperature 2.5% S123.1
Engine Coolant Temperature Delta 2.5% S123.1
Fuel Flow 2.5% S123.1
Crankcase Off Gas 2.5% S123.1
Oil Pressure 2.5% S123.1
Secondary Parameter
Engine Speed 5% S123.1
Air-to-Fuel Ratio 5% S123.1
Spark Advance 5% S123.1
Exhaust Pressure 5% S123.1
Crankcase Vacuum 5% S123.1




Sequence VIII Engine Evaluation of Engine Oils
Form 10
Data Acquisition System Details

Laboratory CC | Oilcode | CCCCCcCccrCeeeeeceecceeccececececececcecececcecc

Date Completed YYYYMMDD \ Time Completed ‘ HH:MM

Test Number CCCCcCcceeeeceeeececceecececececcecececce

Formulation/Stand CC-CcCccccececececece-c-c-cececee-ce-ce-ceccc

Calibration Record | Observation Record Log System
Parameter | Sensing Device Frequency Device | Frequency Frequency Frequency | Response
1) (2) 3) ) 3) (6) () (8)
TEMPERATURES
Oil Gallery CCCCCCCCCCCCCC |CCCCCCCCCCCCCe cce CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCe
Coolant Out  |CCCCCCCCCCCCCC|CCCCCCCCCCCeee cce CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCC
Coolant Delta |ccccecececceceeee|ccCcccCccCcceee cce CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCC
OTHER
Fuel Flow CCCCCCCCCCCCCC |CCCCCCCCCCCCCC cce CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCC
Engine Speed |cccccececeeeececce (cececececeecececeeeee cce CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCe
Air-to-Fuel
Ratio CCCCCCCCCCCCCC |CCCCCCCCCCCCCC cce CCCCCCCCCCCC | CCCCCCCCCCCC  |ceceeeeeeccee | cececeeee
Exhaust
Pressure CCCCCCCCCCCCCC |CCCCCCCCCCCCCe cce CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCC
Crankcase Off
Gas CCCCCCCCCCCCCC|CCCCCCCCCCCCCe cce CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCe
Oil Pressure  |CCCCCCCCCCCCCC|CCCCCCCCCCCCCC cce CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCe
Crankcase
Vacuum CCCCCCCCCCCCCC |CCCCCCCCCCCCCT cce CCCCCCCCCCCC | CCCCCCCCCCCC | CCCCCCCCCCee | CCCCCCCe
LEGEND:
1) OPERATING PARAMETER

2)
3)
“4)

)
(6)
(N
®)

)

THE TYPE OF DEVICE USED TO MEASURE TEMPERATURE, PRESSURE OR FLOW
FREQUENCY AT WHICH THE MEASUREMENT SYSTEM IS CALIBRATED
THE TYPE OF DEVICE WHERE DATA IS RECORDED

LG -HANDLOG

SHEET

DL -AUTOMATIC DATA LOGGER

SC - STRIP CHA

CIM - COMPUTER, USING MANUAL DATA ENTRY

RT RECORDER

C/D -COMPUTER, USING DIRECT I/O ENTRY
DATA ARE OBSERVED BUT ONLY RECORDED IF OFF SPEC
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

SEE ANNEX All FOR PROCEDURE TO DETERMINE SYSTEM RESPONSE OF THE
CHARACTERISTICS OF THE ACQUISITION SYSTEM.




Sequence VIII Engine Evaluation of Engine Oils
Form 11

American Chemistry Council Code of Practice
Test Laboratory Conformance Statement

Test Laboratory CCCCCCCCrrrreeeeeeceeeceeceeccececececceccececce
Test Sponsor CCCCCCCCrrrreeeeeceeeceeccececcececceecceccececce
Formulation / Stand Code CC-CCCCCCCCCC-C-C-CcCcccee-Cce-Cce-cceccecce
Test Number CCCCCCCCcCcceeeeeeeceeceecceeccecce
Start Date  [YYYYMMDD | Start Time | HH:MM | Time Zone |ccCC
Declarations
No. 1 All requirements of the ACC Code of Practice for which the test laboratory is responsible
were met in the conduct of this test. Yes  C No C *
No. 2 The laboratory ran this test for the full duration following all procedural requirements;

and all operational validity requirements of the latest version of the applicable test
procedure (ASTM or other), including all updates issued by the organization responsible
for the test, were met.

Yes C No €  *

If the response to this Declaration is “No”, does the test engineer consider the deviations
from operational validity requirements that occurred to be beyond the control of the
laboratory? Yes C * No C

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

Check The Appropriate Conclusion

c Operational review of this test indicates that the results should be included in the
Multiple Test Acceptance Criteria calculations.

C *Operational review of this test indicates that the results should not be included in the

Multiple Test Acceptance Criteria calculations.

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

Comments
CCCCCCCCCCrTTrTTrTreeceeeceeeeeeeeeeceececccececececccecccecccecccecececececceccececececececececececececececce

CCCCCCCCCCCCCCCCCCCrrreeeeeeerreeeeeeeceeeeeceecceceecceecceeeceeccecceccece
CCCCCCCCCCCCCCCLCCrrrrreceeeeeeeeeeeeeeeeeceeeeeeeececeeeeceeececcececcee
CCCCCCCCCCCCCLCLCCCrrrrreeeeeeeeeeeeeeeeeeeeeeeecceeceeeceeeceeceecccecececcece

Signature Image YYYYMMDD
Signature Date

CCCCCCCCCCCCCCCLCCCCrrlreeeeeerreeeeeeee ceeeeeeeeeeeececeeceeceeecceeecececeeeecceececcec
Typed Name Title




