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Experimental Study on the Tribological Characteristics
of Diluted Engine Oil by Diesel Fuel

Han Goo Kim and Chung Kyun Kim*'
Ssangyong Motor Company Research Center, *Tribology Research Center, Hongik University

Abstract = An experimental study was conducted to evaluate characteristic variation of diluted engine oils in
which contains diesel fuels and its tribological effects on engine components. In this study, diluted engine oils
with 10%, 15%, and 20% of initial fuel content rate have been used for measuring the viscosity reduction rate,
blow-by gas increment rate, main gallery pressure reduction rate, and fuel content rate in engine oils. These
parameters are strongly related to the tribological characteristics of key engine components. The kinematic vis-
cosity of engine oils in which is contained by diesel fuels from 10% to 20% in oils is decreasing to approximately
54% of initial diluted fuel-oil volume ratios. The experimental results show that the distillated engine oil decrease
the viscosity of engine oil and its oil film stiffness, and increase the wear rate of rubbing parts of engine com-
ponents. Thus we recommend that the containing volume rate of fuels in engine oils should be restricted to 3~4%
for a sophisticated Diesel engine and 5~7% for a standard one.

Key words ~ diesel engine, PM(Particulate Matter), CDPF(Catalyzed Diese! Particulate Filter), blow-by gas,

kinematic viscosity.
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Table 1. Engine specification
Engine type 4-stroke, 5-cyl.
Bore 86.2 mm
Stroke 92.4 mm
Valve arrangement DOHC
Compression ratio 18:1
Number of injectors 5
Table 2. Properties of diesel fuel
Density at 15°C, g/fem’ 0.833
Cetane number 58.6
Ignition point, °C ) 82.0
Kinematic viscosity at 40°C, ¢St 3.245
Table 3. Properties of engine oil
Viscosity grade 10W40
Density at 15°C, g/em’ 0.8651
Flash point, °C 227
Viscosity at 40°C, cSt 100.70
at 100°C, cSt 15.19
Viscosity index 159
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Fig. 1. Calibration curve of kinematic viscosity for
predicting oil dilution level as functions of fuel contents.
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Fig. 2. Fuel content variation curves for various values
of fuel contents in engine oils as functions of operating
cycles.
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Table 4. Fuel distillation rate of engine oil used

Initial fuel Operated Fuel distillation
content, % cycle rate, %
10 21 54.0
15 20 543
20 15 53.5
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Fig. 3. Increasing rate of blow-by gas as functions of
operating cycle number using pure engine oils.
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Fig. 4. Decreasing rate of main gallery pressure as
functions of operating cycle number using pure engine
oils.
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