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Numerical solution of elastic contact model between rough flat surfaces
by FFT techniques

Zh. Ghoreishi, D. Jalali —-VVahid

Sahand University of Technology, Department. of Mechanical Engineering

Abstract_ FFT techniques were employed to develop a full numerical solution for analyzing the elastic dry contact of two
flat rough surfaces. The study of the quality of surfaces produced by different production methods required the simulation of
the roughness of contacting surfaces and also the kind of contact. By assuming that the roughness and distribution of the
contacting surfaces were random and Gaussian, the FFT method was used to simulate them. Considering the penetration of
asperities of contacting surfaces to each other, parameters such as pressure distribution, surface deflection, real contact area ,
its distribution as well as mean pressure on the surface were computed. The effect of simulated surface specifications such as
average roughness Ry, correlation length B" and the amount of equivalent modulus of elasticity on average pressure and real
contacting area was investigated. A comparison was carried out to evaluate the results. Finally, it was found that FFT
techniques for solving surface and contact simulation problems were rapid and time-saving with accurate results.

Keywords: Contact, Roughness, Gaussian distribution, Real contact area, Fast Fourier Transforms.
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