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Abstract. This paper presents an approximate, bilaterally asymptotic method for
solving dual integral equations to which static contact problems of elasticity,
thermoelasticity, and electroelasticity theory are reduced for coatings that are
inhomogeneous (functionally graded) in thickness, lying on deformable or non-
deformable foundations [1-10]. Transformers of the kernels of dual integral equations
for contact problems are generally constructed numerically. Based on the established
analytical properties of the kernel transforms, high-precision approximations are
constructed using analytical expressions of a special type. For these approximations
of the kernels of dual integral equations, closed-form analytical solutions are
constructed explicitly. This method enables one to obtain approximate analytical
solutions to problems with high accuracy for arbitrary inhomogeneity laws. The
use of simplified expressions for contact characteristics (force, stiBness, and
characteristic size of the contact region) found in explicit analytical form using
a simple one-parameter approximation of the kernel transform is analyzed for
engineering applications. Good agreement between theoretical and experimental
data obtained through nanoindentation of thin coatings is illustrated.
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