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Effects of non- Newtonian behavior of lubricants onthe ther mal
elastohydrodynamic lubrication in heavily loaded point-contacts
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Abstract : This paper used an-approximate numerical solution to smulate the thermal
elastohydrodynamic lubrication (EHL) for-an-aviation lubricating oil HKD-1 in a point con
tact under heavier load. The computedresultsfor two different rheological model s were com-

pared and examined by the traction test. The results show that the non-Newtonian character-

istic of the lubricant is more important for heavier load (p >1 GPa) and has a sgnificant

effect on the temperature, shear stress and traction of the lubricant in EHL , but it has a

small influence on the pressure distribution. The computation errorsfor the Newtonian mod-

el are very large. The values of temperature, shear stress and traction of the [ubricant com-

puted for the EvansJohnson model are very close to the experimental values. As dide-to-roll

ratio increases, the temperature riseinfilmisobvious but the pressure changeis very smal
only the second peak value of pressure distribution is reduced to some extent.

Key words: aviation lubricating oil ; nor-rNewtonian characteristic; thermal effect;
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