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Simulation of oil film thickness of coated piston ring based on ultrasonic

Luo Jiamei', Han Xiaoguangl’ %, Shan Yingchunl’ 2, Wang Jingsi2 » Xu Jiujunl’ 2

(1. Key Laboratory of Shipbuilding Engineering and Transportation Industry, Dalian Maritime University,
Dalian 116026, China; 2. Dalian Key Laboratory of Internal Combustion Engine Tribology and
Reliability Engineering, Dalian 116026, China)

Abstract: Aiming at the problem that it is difficult to extract the relative information of multi-interface oil film
thickness with the ultrasonic liquid phase thickness measurement technology monitoring the lubricating state of the
piston ring-cylinder liner friction pair of the internal combustion engine for the echo superposition, a mathematical
model was proposed for measuring the oil film thickness of the four layer medium based on ultrasound, and a cor-
responding finite element model was established using the finite element simulation software, the sound pressure
fields under different probe emission frequencies, coating thickness, and oil film thickness were simulated. The
effects of ultrasonic probe parameters, coating thickness and preset oil film thickness on the simulation results of
oil film thickness were analyzed. The sound pressure response with oil film thickness of 0.5—10.0 pm at different
emission frequencies was calculated. Results show that the calculated oil film thickness is in good agreement with
the preset oil film thickness. The accuracy of this method in determining the thickness of coated piston ring oil film
is further confirmed by practical measurement experiments.

finite element model
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Fig.11 Time-domain and frequency-domain of oil film thickness and reference signal with different coating thicknesses
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