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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 QOil - Gasoline Engine Qil

Sang Myung Chun’

Dept. of Automotive Engineering. Hoseo University

Abstract — The dielectric constants of used gasoline 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 4% for gasoline engine oil.

Key words — engine oil, oil deterioration, dielectric constant, TAN, oil viscosity, engine oil warning limit.
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‘The % Change in Dietectric Constant of Ol C
at 6KHz and 80°C during Vehicle Test A4
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Fig. 1. The tenancy in the change of dielectric constant
as changing mileage, oil C at vehicle test A4.
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The % Change in Dietectric Constant of il ¢
at 6KHz and 80°C during Vehicle Test AS
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Fig. 2. The tenancy in the change of dielectric constant
as changing mileage, oil C at vehicle test AS.
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Viscosity Variation of Oil C during Various Vehicle Test
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Fig. 3. Viscosity variation of oil C during various
vehicle tests using LPG engines at 40°C.
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Fig. 4. Viscosity variation of oil C during various

vehicle tests using LPG engines at 100°C.
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Fig. 5. TAN & TBN variations of oil C during various
vehicle tests using LPG engines.
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Fig. 6. Dielectric constant variation of oil C during
various vehicle tests using LPG engines.
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The % Change in Dielectric Constant of Cil C
at 6KHz and 80°C during Vehicle Test A6
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Fig. 7. The tenancy in the change of dielectric constant
as changing mileage, oil C at vehicle test A6.

52 Foe ®ol ¥ty & = Uy, agjE=
15000 km3} 30000 kmellA] 33 L YdME9] TAN

3R TBN ol AR 2Hsht 2des

FUTHFig. 11). 3 HAEE ARSHXIE HoluA
%3 chFig. 9 & 10).

Fig. 7904 E= uke} Lo f2d4d Hshe vl
A L B3 gl wE} Fe WEE T 9o, 7
B ygs F4L 7Ees 2l 27 9F 1000 km7lA
= Zadgon o 32 2y flom, w3k 40000
kmo]FolA A F7 & Aok £3]10000~
30000 km Ale]ellA] el F7HITh o= 1000 kmwlch
24 AFHE g3k AL A F 5000 km7t HojH
AFHF AEAA et et

Frdre] Hshe 80°C #9h ofujgt AAH o= A
- the] 2%oiels, T ZEe 1.95-2.25 Aolol] Utk

2) AALe] AFAIE A7 ik e UdEA WE}

2 AEAE ATE 7 A48E AT AR
Z7VFE FH71H02 0L AFHIAA 35000 k7
A £3EETE 5000 km, 6000 km, 10000 km, 12000
km, 15000 km, 20000km, 22000 km, 25000km %
30000 kmellA] 350ml ©]de] 24 MES AHFH F
2 Fe RFEIeH, T S FHr|dez
50mb 2N F BEF3ck 53] 12000~15000 km,
15000~19000 km, 25000~30000 km 2 30000~35000
km Ato]ollX= =l 1000 kmetch S UME-S A)FH A
I vpREeA v A5 AH - 22 S BEE)
At M olzjgh LAMESS IS Bo) Uit}




SREDEE TR

The % Change in Dielactric Constant of Ol C
at 6KHz and 80°C during Vehicle Test A7
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Fig. 8. The tenancy in the change of dielectric con-
stant as changing mileage, oil C at vehicle test B2.
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Fig. 9. Viscosity variation of oil C during various
vehicle tests using gasoline engines at 40°C.
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Fig. 10. Viscosity variation of oil C during various
vehicle tests using gasoline engines at 100°C.,
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Fig. 11. TAN & TBN variations of oil C during various
vehicle tests using gasoline engines.
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Dielectric Constant Variation of Oil C during Various Vehicle Test
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Fig. 12. Dielectric constant variation of oil C during
various vehicle tests using gasoline engines.
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The Change of Dielectric Constant for Gasoline Engine Oils
Mixed with Water at 6kHz and 80°C

© 0ilC {Measurement)
—— 0il C (Curve-Fitting)
= 0/l D (Measurement)
50 — Oil D (Curve-Fitting)

40r

30+

% Change in Dielectric Constant

. . . )
) 0.1 0.2 0.3 04 0.5
Water Content (Volume %}

Fig. 13. The tenancy in the change of dielectric con-
stant for gasoline engine oils mixed with water at
6 kHz and 80°C.
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The Change of Dielectric Constant for Gasoline Engine Qils
Mixed with Coolant at 6kHz and 80°C
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Fig. 14, The tenancy in the change of dielectric con-
stant for gasoline engine oils mixed with coolant at
6 kHz and 80°C.
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The Change of Dielectric Constant for Gasoline Engine Oils
Mixed with Gasoline at 6kHz and 80°C
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Fig. 15. The tenancy in the change of dielectric con-
stant for gasoline engine oils mixed with gasoline at
6 kHz and 80°C.
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