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Fig. 1 Damper model with dry friction
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(b) Spring damper with friction
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Fig. 3 (a) Non-smooth vibration system with 1 DOF;

(b) Force diagram of m,
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Fig. 5 Amplitude response of m; when u, =p and uy >u
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MODELLING AND SIMULATION OF THE NON-SMOOTH
VIBRATION SYSTEMS WITH FRICTION DAMPERS”

Zhu Lin  Wang Qi'  Zhang Runsen
(School of Aeronautic Science and Engineering , Beihang University, Beijing 100083, China)

Abstract The dynamic behavior of vibration systems with hybrid dampers is investigated in this paper. Two
types of hybrid dampers are introduced, where one is viscous damper with friction and the other is spring damper
with friction. The Coulomb’s law of dry friction is used to describe frictional forces in these hybrid dampers and
hybrid damper mass is ignored. The numerical methods for computing damp forces of these two hybrid dampers
are given. The amplitudes of viscous forces and spring forces at hybrid dampers can be changed by controlling
normal forces at hybrid dampers, respectively. The dynamic equations of 1-DOF and 2-DOF vibration systems
with the hybrid dampers are then obtained, respectively. The simulation for the 1-DOF vibration system with hy-
brid dampers is taken to study the influence of the static friction coefficient and dynamic friction coefficient. The
dynamical behavior of the 2-DOF vibration system with hybrid dampers is then analyzed. The amplitude response
curves of these vibration systems are also given. The simulation results show that the non-smooth vibration systems
with hybrid dampers can achieve better properties of reducing vibration amplitude by controlling normal forces at

friction dampers.

Key words non-smooth dynamics, frictional damper, Coulomb’s dry friction, numerical simulation
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