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The normal contact stiffness is one of importantaiyic parameters and the accurate
construction of its model is conducive to subsetueodeling and analysis of
dynamics on whole machine. However, most of previoormal contact stiffness
models neglect the influence of friction factorofigh surfaces. Given that the friction
factor of rough surfaces has a significant inflleengn the structural dynamic
characteristics, in this paper, a normal contadfness fractal prediction model of
dry-friction rough surface considering friction facbased on three-dimensional fractal
function is established. And the given (power speatdensity) PSD function is used

to identify two important fractal parameters, thoémensional fractal dimensidd and
the fractal roughnegss. The analysis of numerical simulation indicates tthe normal
contact stiffness monotonically increases and @ese® respectively with the
three-dimensional fractal dimension and fractagfmess increasing; it increases with
the actual contact area and the maximum contaatafrasperity increasing; it tends to
decrease on the whole with the friction factor @aging, which turns out to be linear
deduction firstly and then exponential deductignaddition, the friction factor has an
important influence on natural frequency of the lghgtructure. This paper verifies the
validity of the established model by experiment dne normal contact stiffness of
surface should be considered in the dynamics muglelfi the whole machine.

1. Introduction topography. The static and dynamic characteristiahe
After being machined, from the macro perspective, whole machine can be analyzed and predicted by
the surface of component is smooth, while from theaccurate modeling of characteristic parameters riiyai
micro perspective, that presents a lot of aspsyitigat is  be contact stiffness and contact damping) of rojogft
to say, the surface topography of component is houg surfaces, which is a key technique in the process o
The rough surface topography has an importantenfte =~ general mechanical development and analysis.
on the friction, fatigue and vibration noise of jbi The normal contact stiffness is one of the impdrtan
surfaces. After observing the surface topography ofdynamic characteristic parameters of joint surfaces
metal(Ling,1987; Gagnepain et al.,1986; Majumdad an which can be obtained by experiment and theoretical
Tien,1990; Majumdar and Bhushan,1991), scholamd fin calculation. In order to avoid making a lot of esipents
that under different measurement scales, the surfacon the whole structure, from the perspective of
topography is characterized by the statistical-afifity microscopic rough topography and microscopic cdntac
and  self-similarity, so the fractal theory behavior, people explore to build the contact rstifis
(Mandelbort,1982) is introduced and is widely used prediction model theoretically. Until now, the raseh on
the description and modeling of rough surface contact stiffness prediction model is divided irti@o
types: one is numerical modeling, mainly the

construction of FEM contact model (Tian et al.,201ii1
et al.,2011; Xiao and Shao,2015; Jana et al.,2017,
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