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Analytical Study of Axisymmetric Indentation for Poroelastic Multi-Layer Coating
on Substrate Body
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We considered the axisymmetric indentation of poroelastic multi-coating
bonded to poroelastic substrate indented by a rigid flat-ended cylindrical indenter. The approach
that expressed poroelastic solutions in term of two displacement functions and the transfer matrix
method which can formulate the effect of multi-layer composite were applied in this study.
Furthermore, we adopted the analytic method that using Laplace-Hankel transform and expressing the
normal contact stress at the surface layer as an appropriate series with a Chebyshev orthogonal
polynomial to reduce dual integral equations to an infinite system of simultaneous equations in
Laplace transform domain. The results of axial displacement for one-layer bonded to rigid impervious

substrate given by this study were good agreement with previously reported results. It is found
that the permeability of the surface and substrate have a significant effect on the rate of
progression of axial displacement of indenter.
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