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The viscous diffusion is the key characteristic to determine a reasonable time step size when applying MPS method to
the fluid film lubrication, in which the length scale is on the order of micrometer magnitude. In the current study, the
two-dimensional slider pad bearing is simulated by using both implicit MPS method and explicit MPS method in order
to understand which method is more effective in terms of accuracy and computational cost. In the simulations, the

parametric study is carried out covering a wide range of initial particle distance and time step size. The computed result
reveals that EMPS method is more suitable for the fluid film lubrication simulation in terms of accuracy and
computational cost than IMPS method even though the time step size is restricted by the viscous diffusion.
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Table 1. Parameters values for the sliding pad bearing

Inlet height A 170 pm
Outlet height /2 70 um
Bearing length L 1.52 mm
Sliding velocity U 0.008 m/s
Density p 1200 kg/m®
Viscosity u 0.001 Pa-s

Fixed pad

y
h, h h,
X Oil film
U :: Moving plate
L

Fig.1 Geometry of sliding pad bearing.
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Fig. 2 Computational model of the slider pad bearing.
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Fig. 3 Pressure distribution underneath the sliding pad bearing.
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simulations and analytical solution calculated by Reynolds equation.
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Fig. 5 Comparison of the peak pressure depending on the viscous
diffusion parameter Cpand initial particle distance.
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