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Observation of Near-Contact Oil Reservoir Patterns under
Single-Charging Amount

LIU Wenzhe, LI Xinming, JIN Xuyang, JJANG Nan, YANG Ping

(School of Mechanical and Automotive Engineering, Qingdao University of Technology,
Shandong Qingdao 266520, China)

Abstract: Using the ball-on-disc optical lubricating film measurement device, the evolution of oil reservoir patterns near
pure rolling contact was observed. It was found that three patterns of oil reservoirs, i.e., closed, half-opened, and fully
separated were formed under low speed, moderate speed, and elevated speed, respectively. For the closed pattern, the
dimensionless cavitation length almost proportionally increased with the increase in the entrainment speed. There existed
a critical entrainment speed beyond which the rear reservoir was split by a cavitation bubble. It was the parameter of
surface tension at the boundary of the cavitation bubble, that resulted in the deviation of predicted cavitation length from
that of measured one. The entrainment effect and the pressure difference cause the deformation of the oil reservoir shape.
The lubricant feed-loss balance was determined by the oil charging amount and entrainment speed. Consequently, the
trends of the width of the side oil reservoir with entrainment speed were different.

Key words: lubrication with single-charging amount; oil reservoir patterns; cavitation length; elastohydrodynamic
lubrication (EHL); surface tension
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Table 1 Experimental conditions

Parameters Specifications
Entrainment speed, u,/(mm/s) 0.2~400
Load/N 10
Maximum Hertz pressure/GPa 0.234
Lubricant amount/pl 0.1;0.2;0.3;04
Ambient temperature/ °C 20+1
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Table 2 Properties of lubricants used in experiments

Lubricant  Viscosity at 20 °C /(Pa-s) Density at 20 “C/(kg/m’)

PAO10 0.13 835
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Fig. 2 Interferogram of cavitation changes with entrainment velocity under different oil supply
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