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Study on Mutual Relation between the Level of Deterioration
Influenced by the Changes of Chemical and Physical
Properties and the Change of Dielectric Constant
for Engine Qil - Diesel Engine Oil

Sang Myung Chun'

Dept. of Automotive Engineering, Hoseo University

Abstract — The dielectric constants of used diesel engine oils were obtained at a few temperatures and a fre-
quency. Through analyzing the characteristics of dielectric constant, the related correlation between the changes
in dielectric constants of oil and the degree of oil deterioration is going to be found. The dielectric constant was
calculated using cross capacitances measured by a sensor tube. As results of the measurement of the fresh engine
oil's dielectric constant, it was found that the value of dielectric constant was set down below 60°C regardless
changing frequency. Further, above 6 kHz, the dielectric constant was set down even if temperature was above
100°C. Therefore, for the measurement of used oils, it was selected the frequency of 6 kHz, and the temperature
of 80°C preventing a certain ionic-conduction effects on the measured dielectric constant and the evaporation of
a certain fluid mixed with engine oil. Specially, the effects of the mixing fluid like coolant, water and fuel on
the fresh engine oil's dielectric constant were studied. It was found that the oil mixed with coolant showed the
highest value, next water, and the lowest fuel. As results of the measurement of the used engine oil's dielectric
constant, it was found that the possible changed rate of the used engine oil's dielectric constant based on the
warning limit for engine oil in service was below 10% for diesel engine oil.

Key words — engine oil, oil deterioration, dielectric constant, TAN, oil viscosity, engine oil warning limit.
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The % Change in Dielectric Constant of Oil A
at 6KHz and 80°C durlng Vehlcle Test Al
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Fig. 1. The tenancy in the change of dielectric con-
stant as changing mileage, oil A at vehicle test Al.
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The % Change in Dielectric Constant of Oil A
at 6KHz and 80°C during Vehicle Test A2
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Fig. 2. The tenancy in the change of dielectric con-
stant as changing mileage, oil A at vehicle test A2.
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The % Change in Dielectric Constant of Oil A
at 6KHz and 80°C during Vehicle Test A3
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Fig. 3. The tenancy in the change of dielectric con-
stant as changing mileage, oil A at vehicle test A3.
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Viscosity Variation of Oil A during Various Vehicle Test
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Fig. 4. Viscesity variation of oil A during various
vehicle tests at 40°C. :
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Fig. 5. Viscosity variation of oil A during various
vehicle tests at 100°C.
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Fig. 6. TAN & TBN variations of oil A during various
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Dielectric Constant Variation of Qil A during Various Vehicle Test
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Fig. 7. Dielectric constant variation of oil A during
various vehicle tests.
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The % Change in Dielectric Constant of Oil B
at 6KHz and 80°C during Vehicle Test B1
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Fig. 8. The tenancy in the change of dielectric con-
stant as changing mileage, oil B at vehicle test B1.
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Fig. 11. Viscosity variation of oil B during various
vehicle tests at 40°C.
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Fig. 12. Viscosity variation of oil B during various
vehicle tests at 100°C.
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TAN & TBN Variation of Oil B during Various Vehlcle Test
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Fig. 13. TAN & TBN variations of oil B during various
vehicle tests.
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Fig. 14. Dielectric constant variation of oil B during
various vehicle tests.
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The Change of Dislectric Constant for Diasel Engine Oiis
Mixed with Water at 6kHz and 80°C
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Fig. 15. The tenancy in the change of dielectric con-
stant for diesel engine oils mixed with water at 6 kHz
and 80°C.
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The Change of Dislectric Constant for Diesel Engine Oils.
Mixed with Cootant at 6kHz and 80°C
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Fig. 16. The tenancy in the change of dielectric con-
stant for diesel engine oils mixed with coolant at
6 kHz and 80°C.
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The Change of Dielectric Constant for Diesel Engine Oils
Mixed with Diesel at 6kNz and 80°C
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Fig. 17. The tenancy in the change of dielectric con-
stant for diesel engine oils mixed with diesel at 6 kHz
and 80°C.

The Change of Dielectric Constant for Diesel Engine Oils
Mixed with Soot at 6kHZ and 80°C
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Fig. 18. The tenancy in the change of dielectric con-
stant for diesel engine oils mixed with soot at 6 kHz
and 80°C.
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