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Theoretical Investigation into the Performance of Ball Thrust Bearing with
Vegetable-Base Oils
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Abstract

This  paper presents the performance characteristics of transient isothermal
elastohydrodynamic lubrication of ball thrust bearing with synthetic oil and vegetable based oils. The
time dependent modified Reynolds equation, elasticity equation, density equation and viscosity
equation were formulated for compressible fluid. Newton-Raphson method and multigrid method
were implemented to obtain the film pressure profiles and film thickness profiles in the contact region
at various loads, speeds and type of lubricants. The simulation results showed that type of lubricants
has significant effect on the minimum film thickness. The non-Newtonian fluids have thinner film
thickness than Newtonian fluids for synthetic oil. The increasing of the carrying load applied to ball
thrust bearing, there is a reduction in the film thickness but film pressure increase. The increasing shaft
speed increases the film thickness and the maximum pressure decrease. For increase the magnitude
of roughness surface, there is reduction in film thickness and corn oil has the thicker film thickness
than palm and coconut oils.

Keywords: Ball thrust bearing, Elastohydrodynamic lubrication, Vegetable based oils.
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Material Properties

E, GPa 200
3

P, kg/m 7750

v 0.30

A1319% 2 AnsanURAvesanIvdeny [12]

Lubricant SAE30 Palm | Coconut | Corn

P, (kg/m’) 835.0 915.0 925.0 910.0

My, (Pa-s) 0.05678 0.232 0.118 0.041

i, (Pa-s) | 00254 | 0.0254 | 0.023 0.021
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A, (s) 1.89x10° | 16.1 0.532 0.132
n 05,1 0.488 0.634 111
z 0.331 0.38 0.36 0.35
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