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Experimental Study on the Viscosity Characteristics of
Diluted Engine Oils with Diesel Fuel

Chung Kyun Kim' and Han Goo Kim
Tribology Research Center, Hongik Univ.

Abstract — An experimental study was conducted to evaluate the viscosity characteristics of multi-grade engine
oils in which contain diesel fuels. Unused engine oils of SAE 5W40, 10W40 and 15W40 were blended with a
diesel fuel ratio of 5%, 10%, and 15%. The viscosity of a diluted engine oil was measured with temperature vari-
ation ranging from —20°C to 120°C using a rotary viscometer. The diluted engine oil in which is blended to a
diesel fuel plays an important role for decreasing an engine oil viscosity, which may decrease the oil film thick-
ness and a load-carrying capacity. Test results show that the viscosity tends to fall for the increased temperature
when engine oil is mixed with a diesel fuel. Especially, the viscosity at a low temperature zone is radically
decreased compared with a high temperature zone. Based on the experimental results, the empirical equation that
can predict the viscosity of diluted engine oil is expressed in the exponential function with the variation of the
temperature and a fuel ratio of diluted engine oil. This equation may be possible to predict the limitation of the
oil-fuel dilution rate at the concept design stage of the CDPF system, which doesn’t affect the influence of the
tribological components.
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Fig. 1. Rotary type viscometer.

Table 1. Engine oil properties for a diesel engine

Viscosity Grade

Physical Property

15W40  10W40  5W40

Viscosity index 138 155 175
Flash point, °C 230 226 228
Density at 15°C, kg//  0.872 0.862 0.856
Viscosity, ~ 40°C 109.7 101.3 87.29
cSt 100°C 14.71 14.98 14.59
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Fig. 2. Viscosity of engine oils as a function of a
rotating speed for various diesel engine oils.
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Fig. 3. Viscosity of a diluted SW40 engine oil with
various fuel inclusion ratio as a function of a
temperature,
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Fig. 4. Viscosity of a diluted 10W40 engine oil with
various fuel inclusion ratio as a function of a
temperature.
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Fig. 5. Viscosity of a diluted 15W40 engine oil with
various fuel inclusion ratio as a function of a
temperature.
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Table 2. Coefficients A and B of diluted engine oils
for a diesel engine

Engine Oil:5W40

Dilution Ratio 0% 5% 10% 15%
A 0.563 0.457 0.367 0.289
B 19.145  19.046  18.558 18.844

Engine Oil:10W40

Dilution Ratio 0% 5% 10% 15%
A 0.724 0.547 0.424 0.308
B 18.515 19.543 18941 20.067

Engine Oil : 15W40

Dilution Ratio 0% 5% 10% 15%
A 0915 0.632 0.499 0.376
B 17.751 17.624 14.734 18.192
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Fig. 6. Variation of coefficient A as a function of a
fuel ratio of oil dilution for various engine oils.
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Fig. 7. Variation of coefficient B as a function of a
fuel ratio of oil dilution for various engine oils.
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