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Measurement and Analysis of Deterioration in the Automobile Engine Oil

W. T. Kim(Dept. of Bio-Mech. Eng., KNU), M. Y. Choi(Smart Meas. Grp., KRISS),
H. W. Park(Smart Meas. Grp., KRISS), J. H. Park(Smart Meas. Grp., KRISS)

ABSTRACT

This paper is aimed to develop the circuit of a coil-type oil sensor packaged to the automotive engine oil monitoring the
deterioration in the driving condition and let a driver notify the optimized time for the exchange of engine oil. By applying
the principle which the deterioration of automotive engine oil can be expressed to the dielectric constant, the capacitance
bridge circuit and the integrator circuit are designed and packaged to a coil-typed engine oil. In this study, the range of
operating temperature of engine oil is experimentally recommended within 55°C for the stability of a sensor designed. It is
concluded that the characteristics of output voltage converted from the dielectric constant are linearly distributed.
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Fig. 2 Characteristics of dielectric constant vs. temperature
rising of the engine oil
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Fig. 3 Dissipation rate according to the frequency forcing
to the engine oil of the automotive
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Fig. 4 Schematic Diagram of oil sensor
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b) Magnetic field
Fig. 5 Proto-type of the oil sensor develop

a) Geometry of coil thread
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a) Block diagram of capac1tance of bridge circuit
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b) Output of Rx using the bridge circuit
Fig. 7 Diagram and output of capacitance bridge circuit
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Fig. 8 Block diagram of the integrator circuit
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Fig. 9 Characteristics of output voltage vs. electric
capacitance
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