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Used Oil Aging for LSPI Test

Summary of Test Method
Form 3

Laboratory: SR

Laboratory Oil Code: LO-396288

Stand: 27

Test No.: 27-6-70

QOil Code:

0S366228C (Oil A)

Formulation / Stand Code:

The LSPI engine oil aging test is a fired engine dynamometer lubricant test which
ages the engine oil in preparation for the evaluation of the oil in the Seq IX LSPI test. The

running duration of 72 hours.

The used oil aging for LSPI uses a 2.0 liter Ford EccoBoost engine as the
test apparatus. The engine is turbocharged and gasoline direct-injected, and incorporates
dual overhead cams and four valves per cycle. The engine is modified to provide higher than
normal blowby. An eight hour break-in schedule is conducted prior to going on test

conditions.

The test sequence is as outlined in the table below:

Parameter Units Quantity
Duration H 72
Engine Speed r/min 2500
Engine Torque Nm 128
Oil Gallery Temperature ‘C 100
Coolant Out Temperature ‘C 85
Coolant Flow L/min 70
Intake Air Temperature ‘C 32
Intake Air Pressure kPa 0.05
Intake Air Humidity g/kg 11.4
Coolant Pressure °C 70
Air Charge Temperature kPa 30
Air-Fuel Ratio A 1.0
Exhaust Backpressure kPa 107
Blowby Outlet Temperature L/min 65-75




Used Oil Aging for LSPI Test

Test Result Summary

Form 4
Laboratory: SR Laboratory Oil Code: LO-396288
Stand: 27 Test No.: 27-6-70
Oil Code: 0S366228C (Oil A)

Formulation / Stand Code:

Date Started: 20200416 Engine No.: CW64F
Time Started: 10:21 Fuel Batch: HI3021NX10
Date Completed: 20200419 SAE Viscosity: ~ OW-20

Time Completed: 13:55 Test Length: 72

Reference QOil:

Critical Oil Analysis Results

Parameter New Oil

End of Test

Total Acid Number

Total Base Number

Kinematic Viscosity @ 40 °C

Kinematic Viscosity @ 100 °C

Soot Concentration

Oxidation, FTIR by D7414

Nitration, FTIR by D7624

Fuel Dilution, D3525

Weight of Oil Drain @ End of Test

Blowby
Test Hours Blowby, L/min
23.5t0 23.75 72.00
47.5t0 47.75 69.50
71.5to 71.75 67.50
Maximum 72.00
Minimum 67.50
Average 69.67




Used Oil Aging for LSPI Test @’

Operational Summary

Form 5
Laboratory: SR Laboratory Oil Code: LO-396288
Stand: 27 Test No.: 27-6-70
Oil Code:  0S366228C (Oil A)
Formulation / Stand Code:
Ql EOT Number of
Parameter Units | Threshold Ql Target | Average | Samples BQD
Speed r/min 0.000 0.766 2500 2500 8460 0
Torque Nm 0.000 0.728 128 128.00 8460 0
g Oil Gallery Temperature °C 0.000 -2.006 100 100.00 8460 0
g Coolant Out Temperature °C 0.000 -0.258 85 85.00 8460 0
@ |Coolant System Pressure kPa 0.000 -0.255 70 69.9 8460 0
& |Engine Coolant Flow L/min 0.000 0.855 70 70.0 8460 0
3 [Intake Air Humidity g/kg 0.000 0.820 11.4 11.8 8460 0
=9 Intake Air Pressure kPa 0.000 -4.758 0.05 0.049 8460 0
‘g Exhaust Back Pressure kPaA 0.000 0.990 107 107.0 8460 0
O |Intake Air Temperature °C 0.000 0.983 32 32.0 8460 0
Air Charge Temperature °C 0.000 0.981 30 30.0 8460 0
Lambda A 0.000 0.000 1 0.99 8460 0

Number of | Number of
Parameter Units | Average | Samples BQD
Ambient Cell °C 38.3 8460 0
Fuel Flow kg/h 8.5 8460 0
» |lgnition Voltage \ 13.8 8460 0
% Fuel Temperature °C 37.5 8460 0
% Coolant In Temperature °C 76.9 8460 0
« |Oil Filter In Temperature °C 100.0 8460 0
% Exhaust Temperature °C 638.3 8460 0
% Manifold Absolute Pressure | kPaA 100.6 8460 0
E Boost Pressure kPaA | 111.90 8460 0
8 Barometric Pressure kPaA 98.2 8460 0
& |Oil Gallery Pressure kPa 331.4 8460 0
é’ Oil Head Pressure kPa 258.5 8460 0
Crankcase Pressure kPa 0.2 8460 0
Fuel Pressure kPa 688.2 8460 0
Pre-Intercooler Pressure kPaA 113.2 8460 0




Used Oil Aging for LSPI Test

Downtime Summary

Form 7
Laboratory: SR Laboratory Oil Code: LO-396288
Stand: 27 Test No.: 27-6-70
Oil Code: 05366228C (Oil A)
Formulation / Stand Code:
Number of Downtime Occurrences:
Test Hours Date Downtime Reasons
19:41 20200417 00:31 High crankcase pressure.
Total Downtime | _000:21




Used Oil Aging for LSPI Test

Test Comments @’

Form 8
Laboratory: SR Laboratory Oil Code: LO-396288
Stand: 27 Test No.: 27-6-70
Oil Code: 0S366228C (Qil A)

Formulation / Stand Code:

1. This test was conducted in support of the Industry LSPI
Aging Matrix. Chemical analysis of the SOT and EOT oil
samples was conducted by Afton.

2. This test was conducted in accordance with the procedure
file "LSPI Durability Procedure 101519" posted on the TMC
website.

3. This test experienced an interruption in instrument air
pressure to the stand at test hour 24:36:00. This affected
the controllers for Coolant Out Temperature, Oil In
Temperature, Coolant Pressure, and Intake Air Pressure.
The engine ran for four minutes before shutting and the Qls
for these parameters went negative. The air pressure
problem was resolved and these parameters controlled well
for the remainder of the test, but the QIs for these
parameters did not reach positive territory by EOT. The
data does not suggest that this incident affected the aging
results of this oil.
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