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Study on the Effect of Water Pollution in Lubricant on Gear Thermal
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Abstract Taking the involute spur gear as the research object and considering the thermal effect and
time—varying effect, the oil-water two—phase flow model and the thermal elastohydrodynamic lubrication model
of the gear system are established, the influence of water content on the viscosity of the lubricants and the lubri-
cation performance of the tooth surface are explored. The results show that when the water content in lubricating
oil is less than 5%, the viscosity of oil-water two—phase fluid increased with the increment of water content.
When the water content is 5%, the viscosity of oil-water two—phase fluid reached its peak value, and then de-

creased with the increment of water content. Appropriate increase of water content can improve the lubrication

characteristics of tooth surface, but considering oil film temperature rise and corrosion wear of equipment, the

water content should be controlled within 5%.
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Tab. 1 Basic parameters of gear transmission and lubrication
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THHHINAR L 7,/ (Pas) 0.08
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WHz,. 2, 25, 36
FE m/mm 2
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VT R AR, 1.0
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WA RHME R B k, /(W-m™ K 46
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R ¢ o /(U kg K™ 470
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T LA o/ (kg - KT) 2 000
IKBIRAL 3 28k /(W m™ - K™) 0. 54
T e R/ A/ (W-m™ - K™) 0.14
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Fig. 2 Viscosity curve of oil-water two—phase fluid
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