
G-2695_94224.indd   1G-2695_94224.indd   1 6/24/09   9:59:18 AM6/24/09   9:59:18 AM



2  FIELD STUDY

ing procedures. The subject truck maintained its usual 
operating procedure throughout the test period, and 
the same driver operated the truck on the same route 
the entire time. AMSOIL used the oil analysis results 
from the initial drain interval, the subsequent drain 
interval and a thorough teardown and inspection by an 
independent, certifi ed International mechanic to evalu-
ate the performance of AMSOIL Synthetic 15W-40 
Diesel and Marine Oil.

HEUI
The Navistar DT466 engine employs a hydraulically-
actuated, electronically-controlled unit injector (HEUI) 
system that uses engine oil pressure to run the fuel injec-
tors. The HEUI system was designed to produce lower 
combustion noise and reduce hydrocarbon and nitrous 
oxide levels during combustion, offering quieter, cleaner 
diesel engine operation. HEUI systems feature a vari-
able pump (in addition to the oil pump) that pressurizes 
the oil according to the fuel injection system’s needs, 
placing a considerable amount of additional strain on 
engine oil. HEUI systems can raise oil pressure to as 
high as 3,500 psi, creating great potential for shearing 
and adding signifi cant stress to motor oil that is already 
operating in a severe environment. The HEUI system’s 
reputation for shearing less robust motor oils made the 
DT466 engine the perfect choice for testing the durabil-
ity of AMSOIL Heavy Duty Diesel and Marine Oil.

In order to test the performance capabilities 
of AMSOIL Synthetic 15W-40 Heavy Duty 

Diesel and Marine Oil (AME), AMSOIL 
sought a partner with a fl eet that operated 
in truly severe conditions. The perfect 
match was found in Duluth, Minn.-based 
Nordic Waste. Nordic Waste operates a 
fl eet of 10 International refuse haulers, 
providing trash and recycling pickup to 
residential and commercial customers in 
the greater Duluth/Superior, Wis. region. 

Nordic’s trucks operate in the bitter cold of sub-zero 
winters as well as on humid summer days that can top 
out at over 90ºF. In addition, Lake Superior’s infl uence 
on the area’s weather patterns can create extreme 
temperature swings just miles from the lake, something 
Nordic’s trucks encounter regularly. The company’s 
fl eet runs 12 hours a day with frequent stops and red-
lined starts, all while hauling up to 22,000 lbs. of refuse 
and navigating the seriously steep hills of Duluth. 

As if the geographic challenges aren’t enough, per-
haps the greatest strain these refuse haulers’ engines 
face is dumping the refuse. This action requires the 
engine to remain near or above redline throughout the 
process and shakes the truck enough to nearly lift the 
front tires off the ground. Nordic’s trucks dump their 
contents twice daily, challenging the oil’s shear stability 
on a regular basis.

Navistar DT466
Nordic Waste was chosen to participate in this study 
not only because refuse haulers in general provide a 
severe operating environment for oil, but also because 
of the particular engine in the company’s 2006 
International 7400 rear-loading truck. Notoriously hard 
on oil, the Navistar DT466 diesel engine is a 7.6L inline 
six-cylinder designed specifi cally for use in large, com-
mercial International trucks. Nordic Waste initially 
installed Shell Rotella T 15W-40 (239 hours), and the 
oil was monitored through oil analysis for the duration 
of the drain interval. For the subsequent drain interval, 
Nordic installed AMSOIL Synthetic 15W-40 Heavy Duty 
Diesel and Marine Oil and monitored the oil’s perfor-
mance via oil analysis. Both oils’ shear strength and 
TBN retention ability were examined using ASTM test-
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Figure 3 details the accumulation of lead particles 
over the drain interval. The condemnation limit for lead 
content is 60 ppm. A sudden spike in lead levels or 
levels that approach the condemning limit indicate an 
abnormal wear situation and can indicate the need to 
drain the oil. AMSOIL Synthetic Diesel and Marine Oil 
maintained consistently low lead levels throughout the 
983-hour drain interval.

983-HOUR DRAIN INTERVAL
Used Oil Analysis
Wear metal levels were tracked through oil analysis for 
the duration of the drain interval. As the results reveal, 
AMSOIL Diesel Oil contained wear metals well below 
International’s published condemnation limits, even 
after more than 900 hours of use. 

Figure 1 displays the accumulation of copper wear 
particles in AMSOIL Synthetic Diesel and Marine Oil 
over 983 hours. Due to the extreme environment cre-
ated by the HEUI system, the condemning limit for 
copper levels in the DT466 engine is 60 parts per mil-
lion (ppm). The HEUI system’s tendency to cause oil 
shearing thins out lesser oils at normal operating tem-
peratures and increases the likelihood for abnormal 
engine wear. As the results demonstrate, AMSOIL 
Synthetic 15W-40 Diesel Oil provided outstanding 
shear stability for the duration of the 983-hour drain 
interval.
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Figure 2 charts the rate at which iron wear particles 
developed. Once again, the extraordinary demand the 
engine’s HEUI system places on engine oil results in a 
low condemnation limit of 200 ppm of iron. Even after 
983 hours of use, AMSOIL Synthetic Diesel and Marine 
Oil contained less than 100 ppm of iron.

Maximum Durability
AMSOIL Synthetic 15W-40 Diesel and Marine Oil main-
tained exceptional lubrication properties for the dura-
tion of the 983-hour drain interval. It maintained 
viscosity better than Shell Rotella T did, measuring 
12.33 centi stokes (cSt) when drained. Shell Rotella T, 
on the other hand, measured 10.17 cSt after its 239-
hour oil drain interval. AMSOIL Diesel Oil demonstrated 
superior shear stability over an extended drain interval, 
even in severe service.

Figure 4 shows kinematic viscosity of Shell Rotella 
T and AMSOIL Diesel and Marine Oil for the duration 
of their respective drain intervals. The trend line for a 
high-quality motor oil should remain relatively fl at for 
the entire service period. AMSOIL 15W-40 Diesel and 
Marine Oil shows a stable trend over the extended 
service period, well beyond the OEM-recommended 
drain interval.
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