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Understanding of grease macroscopic behavior in ball bearings is a key to enhance lubrication performance and

lifetime of future spacecrafts. In the current study, grease macro flow phenomena in an angular contact ball bearing is
investigated by Navier-Stokes simulation based on Moving Particle Simulation (MPS) method as a preliminary study.
In the calculation, non-Newtonian property of grease is modeled by using Herschel-Bulkley-Papanastasiou equation
and the rotating motion of the components such as balls, rings, and retainer is prescribed. The computed result shows
development of three-dimensional grease distribution in the ball bearing and the capability of the employed approach.
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Fig. 1 Schematic of ball bearing.
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Fig. 2 Flow curves for different types of non-Newtonian fluids.
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Fig. 3 Shear stress-shear strain behavior of considered grease and base oil.

10°
et

Measurement; Base oil
® Measurement; Grease
— Equation (7)

Apparent viscosity [Pa-s]

| T T S S S (T T S S TN S S S S AN ST ST S
100 50 100 150 200

Shear rate [1/s]

Fig. 4 Apparent viscosity of considered grease and base oil.
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Fig. 7 Development of Grease distribution colored by kinematic viscosity.
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Fig. 8 Grease distribution on the cross-section A passing through the
contact points between balls and inner liner at every 0.1s.
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Fig. 9 Grease distribution on the cross-section B passing through the
contact points between balls and inner liner at every 0.1s.
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