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Fig.1 Contact of a rough surface with a rigid smooth flat
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Modeling for fretting behavior of nominally flat rough surfaces based on
fractal theory

ZHOU Hua, LONG Xin-hua, MENG Guang
(State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The contact between two rough surfaces is essentially the contact of a large number of asperities, which leads to a chal-
lenging scientific problem due to the complexity of interface behaviors. In this paper, the contact of an asperity and the asperity in-
teractions are considered. The downward displacement of mean of asperity heights is used to represent the effects of the asperity in-
teractions. The normal contact model can then be established by the summation integral based on fractal theory. Once the normal
preload is given, the probability density function of truncated asperity contact area can be determined. Then the tangential load-dis-
placement model of joint interface can be established by Mindlin theory, Masing’s hypothesis and fractal theory. The effect of dif-
ferent parameters on energy dissipation is studied by numerical simulation. The results show that the energy dissipation decreases
with the fractal dimension D decreases, or with the fractal roughness parameter G increases. This means that the energy dissipation

is lower when the rough surface is coarser. The energy dissipation will decrease with the normal preload increases.
Key words: fractal contact model;stick-slip friction;rough surfaces;hysteresis nonlinearity ; energy dissipation

FEEF A 4(1992—) B LS. L 18068064403 E-mail: 574721243@sjtu.edu.cn.
BWAESE: o (1972—) 5 PF5E 01, MK 159218619125 E-mail: xhlong@sjtu.edu.cn,



