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Abstract: A 2D numerical micro-slip model was developed in order to overcome the limitation on
kinematic direction and time-invariant excitation of the one-dimensional micro-slip model, and the
incapability of considering the flexibility of the damper when using a traditional macro-slip model.
In this model, the dry friction damper was discretized and the lag spring family was used to
indicate the local stick-slip effects of the frictional contact surface. The time-process of the
external excitation was dispersed and the state vectors were applied to calibrate the local stick-
slip-separation state of the contact surface in the beginning of the solution procedure, and then
the local kinematic state of the contact friction surface was continuously tracked by the numerical
accumulation method. The displacement, friction force and kinematic state vectors were corrected
by time point during the solving process according to the stick-slip-separation transformation

criterion. After several cycles of tracking, a stable hysteretic curve of contact displacement versus
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dry friction force was obtained. Resonance frequency response results show that the displacement

frequency response calculated by the plane motion micro-slip model is 0. 049 m versus 0. 038 m

calculated by the macro-slip model while greater normal force is applied to the damper, indicating

a 22.4% difference between the two dry friction models, and the results obtained by the micro-

slip model are closer to the experimental data.

Keywords: dry friction; 2D micro-slip model; contact points; stick-slip-separation; frequency

response
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Fig. 1 3D Numerical micro-slip model
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Fig. 2 Principle of trajectory tracking method
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Table 2 Model parameters and damper parameters for calcu-

lation
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Fig. 11 2-degree of freedom model of a shrouded blade
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Fig. 12 FRF results of macro- and micro-slip model
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