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Abstract — Herein, we present a numerical investigation of wear analysis of sliding systems with a constant speed sub-
jected to Archard’s wear law. For this investigation, we compared two methods: eigen-wear analysis and adaptive
meshing technique. The eigen-wear analysis is advantageous to predict the evolution of contact pressure due to wear
using the initial contact pressure and contact stifthess. The adaptive meshing technique in finite element analysis is
employed to obtain transient wear behavior, which needs significant computational resources. From the eigen-wear
analysis, we can determine the appropriate element size required for finite element analysis and the time increment
required for wear evolution by a dimensionless variable above a certain value. Since the prediction of wear depends
on the maximum contact pressure, the finite element model should have a reasonable representation of the maximum
contact pressure. The maximum contact pressure and wear amount according to this dimensionless variable shows that
the number of fine meshes in the contact area contributes more to the accuracy of the wear analysis, and the time incre-
ment is less sensitive when the number of contact nodes is significantly larger. The results derived from a two-dimen-
sional wear model can be applied to a three-dimensional wear model.
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Fig. 1. A sliding model with a speed of V.
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Fig. 2. Contact pressure(left) and accumulated wear(right) of eigen analysis and finite element method.
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Fig. 3. Mesh configurations of optimized(left), coarse
(center) and fine(right) mesh, respectively.
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