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Fig.1 Magnetorheological (MR) rotary brake
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Table 1 Basic properties of MR rotary brake

body length /mm 35.7
body diameter/mm 96.6
operating speed /rpm 120 max
torque@lA /nm 4
operating temperature /°C —35 to +60
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Fig.2 Nonlinear vibration experimental model of structure
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Fig.4 Mechanism of plastic hinge
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Fig.5 Different nonlinear hysteresis curves
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Fig.6 Moment-displacement curve of elastic structure
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Fig.7 Observer results of case 1 of nonlinear hysteresis curves
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Fig.8 Observer results of case 2 of nonlinear hysteresis curves
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Fig.8 Observer results of case 2 of nonlinear hysteresis curves
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Fig.9 Structural nonlinear vibration model with MR damper
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Fig.10 Control results of case 1 of nonlinear hysteresis curves
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Fig.11 Control results of case 2 of nonlinear hysteresis curves
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EXPERIMENTAL AND THEORETICAL ANALYSIS OF INTELLIGENT
CONTROL FOR STRUCTURAL NONLINEAR VIBRATION

Li Luyu? Song Gangbing Ou Jinping
(School of Civil Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract Experimental verification of structural dynamics and control strategies is essential for theoretical
and numerical study, but only the linearity of the structures was studied in the existing model tests. Therefore,
recently there has been an increasing interest in research of establishing experimental model for structural
nonlinear vibration. In this paper, MagnetoRheological (MR) rotary brake is used to mimic the plastic hinge of
structure so as to analyze structural nonlinear vibration. By means of adjusting the input voltage to MR rotary
brakes, different nonlinear behaviors can be detected. Moreover, the dynamical neural network and adaptive
fuzzy sliding mode control have been experimentally verified under different nonlinear behaviors by incorporating
MR damper into this experimental model. Experimental results show that the structural nonlinear vibration
model which is established in this paper can be recovered to initial state without any cost after nonlinear
vibration tests. In addition, different nonlinear behaviors can be achieved by changing the input voltage to
MR rotary brakes. The intelligent control algorithms are experimentally verified to be suitable for control of

structural nonlinear vibration.

Key words structural nonlinear vibration, experimental model, MR rotary brake, plastic hinge, intelligent

control
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