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Contact Analysis of Cylindrical Pair with Parallel Axes

TIAN Hongliang, CHEN Tianmin, ZHENG Jinhua, YU Yuan, ZHANG Yi, ZHAO Chunhua

(College of Mechanical and Power Engineering, China Three Gorges University, Yichang, Hubei 443002, China)

Abstract: A fractal contact model between two cylinders was set up through combining classic
Hertzian theory and modern Majumdar-Bhushan model. The force acting on the linear higher pair
rectangular contact plane of two cylinders was analyzed considering the virtual material thickness
of joint interface and introducing the cylindrical contact area ratio. Numerical simulation shows
that the cylindrical contact area ratio is not greater than one, and the ratio of outer contact is less
than that of inner contact. This cylindrical contact area ratio can be increased by increasing the
total load or reducing the virtual material thickness of joint interface. The real contact area in
exterior contact is less than that in interior contact. As the fractal roughness, material hardness
or virtual material thickness of joint interface increases, the real contact area decreases. When the
fractal roughness is increased, the total load required to produce a particular real contact area also
increases, which results from the fact that an increase in fractal roughness implies an increase in
asperity deformation, hence a higher load is required. As the fractal dimension is increased from
1.4 to 1.5, the real contact area first increases under a given total load. However, if the value of
fractal dimension is increased from 1.5 to 1.9, the real contact area decreases. The Hertzian

stress in internal contact is less than that in external contact. These results may provide a basis
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for the fatigue strength computation of gear surface contact in cylindrical gear transmission.

Keywords: machine design; joint interface; fractal contact; virtual material; cylinder; linear

higher pair
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