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Table 1 ~ Contact deformation and corresponding contact load
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Fig.5 Friction coefficient vs normal pressure
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A FRACTAL FRICTION CONTACT MODEL AND ITS
APPLICATION TO FORCED RESPONSE ANALYSIS OF A
SHROUDED BLADE

Qiu Hengbin'™  Xu Zili®
(1.Beijing Institute of Structure and Environment Engineering , Beijing 100190, China)
(2.The State Key Laboratory for Strength and Vibration of Mechanical Structures ,School of Aerospace, Xi’ an Jiaotong
University , Xi’an 710049, China)

Abstract In order to study nonlinear vibration responses of a shrouded blade with friction contact interfaces, a fractal
friction contact model is developed to calculate the friction force with surface roughness based on three-dimensional mi-
cro-slip friction model being considered. In this model, the friction contact interface is discretized to a series of friction
contact units, and each of them is represented by a friction contact pair which can characterize stick, slip, or separate
states. The topography of contact surfaces is simulated by fractal geometry. The contact stiffness and friction coefficient
are calculated using the fractal geometry and Hertz contact theory, which are related to surface roughness, normal load,
Young’s modulus and Poisson s ratio. The friction force is calculated by contact stiffness, friction coefficient and the rel-
ative displacement of friction contact pairs. The forced response of a real shrouded blade is predicted using the developed
model. The effects of surface roughness and initial normal load on the forced response of a shrouded blade are investigat-
ed. It is shown that the current model can predict response of a shrouded blade considering surface roughness. The con-
tact stiffness and friction coefficient vary with surface roughness, which affect friction forces. In the present model, the
contact stiffness increases with normal load and decreases with roughness, while the friction coefficient increases with
normal load and increases at first then decreases with roughness. The resonant amplitude of the shrouded blade can be

significantly affected by the initial normal load and contact surface roughness.

Key words fractal contact, friction model, contact stiffness, friction coefficient, mnonlinear vibration
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