943 43 0F A4¥e o4 4WS Ex
A4% a4 #A 28 94

(Analysis of Line and Circular Contact Elastohydrodynamic
Lubrication with Multigrid Multilevel Method)
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ABSTRACT

The conventional analysis for the numerical computation of fluid film thickness with elastic
deformation of contact region.is performed by Newton-Raphson method for its fast convergence
characteristics. However, both high load and relatively low sliding velocity frequently make it
impossible for Newton-Rahpson method to get both converged and stable solutions. In
particular, this method cannot provide converged solution under the condition of high load
above 1.0 GPa which frequently occurs in line contact of EHL problem. Multigird multi-level
method for the solver of non-linear partial differential equation including solid deformation is
preferred to Newton-Rahpson method for better convergence and stability and is applied to line
contact EHL behavior in this study.

Key Words : elastohydrodynamic lubrication (EHL), multigrid multilevel method, Newton-
Raphson method
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Figure 1. Structure of multigrid multilevel cycles for non-linear fluid behaviors, Brandt [1984],
Venner{1991), Jang[1998] (Full Approximation Scheme)
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Figure 2 Comparison of elastic deformations among ideal case, Hamrock's and Houpert's
method
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Figure 3 First iteration with Newton-Raphson

method W*=1.0x10*, U'=1.0x10""°
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Figure 4 Second iteration for EHL analysis
with Newton-Raphson method W*=1.0x10%,

U'=1.0x10""°
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Figure 5 Third iteration for EHL analysis with
Newton-Raphson method W*=1.0x10",
U=1.0x10"°
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Figure 6 Unstability of convergence with
Newton-Raphson method under high load
W*=1.5x10%, U'=1.0x10"°
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Figure 7 Elastohydrodynamic analysis for high load cases with multigrid multilevel method for
one dimensional case
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Figure 8 EHL analysis with multigrid multilevel method W*=5.0x107, U'=5.0x10"'?
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