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Experiment Study on the Influence of Lubricant Viscosity and Solid Additives on Irregular
Cavitation Noise in the Oscillatory Squeeze Film

When the engine was in an idling state, the irregular abnormal noise occurred in its main bearings. The
noise of engine operating at idle speed is an important noise evaluation criterion for both commercial
vehicles and passenger cars. In view of irregular abnormal cavitation noise in main bearing of engine
under the dynamic load from engine spindle, this paper is devoted to finding effective factors that can
reduce this cavitation noise.

The influence of lubricant viscosity and three different solid additives (carbon black, molybdenum
disulfide, hexagonal boron nitride) on the cavitation noise were investigated experimentally. The
obtained results and analysis are as follows:

(1) As the viscosity of the lubricants increases, the cavitation noise occurred more frequently. The
cavitation area for the high viscosity lubricants is larger than that for low viscosity lubricants.

(2) The results show the occurrence of cavitation noise become intense dramatically that after adding
MoS:. And hBN does not have obvious effect on cavitation noise reduction. However, the cavitation
noise reduces prominently after the carbon black is added, and this suppression effect enhances as
the carbon black concentration increases.

(3) The noise reduction mechanism of carbon black is that the carbon black increases the cavitation
nucleus in the lubricant, which causes bubble groups in the oscillatory squeeze film. And these
bubble groups do not easily aggregate to form large cavitation, which reduce the chances of
connecting with the atmosphere in the process of cavitation collapse and realizes the effect of noise
suppression.

KSR ¢ Tribology Online, Vol.15, No.5 (2020) 365-373.
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