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Comparison of semi-active friction control method
to reduce transient vibration using SDOF model of truss structure
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ABSTRACT

Friction damping is one of the attractive vibration control technique for space structures
due to its simplicity and large damping capacity. However, passive approaches for friction
damping have a limitation because energy is no longer dissipated at sticking. In order to
overcome this problem, semi-active control methods to adjust normal force at frictional
interface have been studied in previous researches. In this paper, two semi-active friction
control method is compared by simulating SDOF model of truss structure. The first approach
is on-off control to maximize rate of energy dissipation, whereas the second concept is
variable friction force control to minimize amplitude ratio for each half period. The maximum
friction force, control variable in on-off control method, is obtained to minimize 1% settling
time, and is different from optimal friction force in passive control. Simulation results show
that performance of on-off control is better than that of variable friction force control in
terms of settling time and controlled friction force.
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Table 1 Parameters of SDOF system

parameter value unit
m 18.2 kg
ki 5.88x10" N/m
c 62.0 N/ (mls)
k, 3.70x10°* N/m
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Fig. 4 1% settling time vs. force ratio
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