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Abstract: The key point to analyze the contact characteristics of cycloid and pin wheels is to
establish a contact model with comprehensive embodiment of the gross feature and micro-
characteristic. A surface topography model of rough surfaces is established based on Weierstrass-
Mandelbrot function and differential geometry. The function of cycloid is determined by using a
vector function with modification being taken into account. The unit normal vector is calculated
with the application of differential geometry. The 2D sections of a pin tooth and a cycloid tooth
which is assumed as isotropic are plotted by MATILAB. The contact model between cylinder and
rigid flat is established, a parameter called equivalent contact angle is proposed, and the relations
of the angle with fractal dimension, characteristic scale and radius of cylinders are studied.
Furthermore, the contact proportionality coefficient that is used to describe the contact area
between cycloid and pin tooth surfaces is given. The coefficient is less than 1 in any case, and the
value for the area between pin tooth and inter part of cycloid is much larger than that for the area
in outer part of cycloid. It is indicated by analysis that the value of the coefficient decreases with
the increase of the fractal dimension, increases at first and then decreases with the increase of the
center distance, and increases with the increase of pin tooth radius, characteristic scale, and

number of pin teeth.
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