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Tab.1 Optimal design parameters of the SMAI system with different values of power spectral density S,
S,=0.01 m*/s’ S,=0.03 m*/s’ S,=0.05 m*/s’
B1a
4 F, @ F, @ F,
£=0.05 0.0530 0.2166 0.0317 0.3641 0.0248 0.4658
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£=0.2 0.0181 0.1466 0.0114 0.2485 0.0091 0.3189
£=0.3 0.0010 0.1240 0.0010 0.2116 0.0010 0.2718
=04 0.0010 0.01046 0.0010 0.1784 0.0010 0.2289
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Fig. 18 Schematic diagram of cooperative operation of shape

memory alloy damper and inerter in multi-degree-of-

freedom building structure
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Control performance of structure-shape memory alloy inerter
collaborative system

SUN Xiao-dong, CAO Li-yuan, LI Chun-xiang, MA Ru-wei
(Department of Civil Engineering, School of Mechanics and Engineering Science, Shanghai University,
Shanghai 200444, China)

Abstract: Based on the synergistic effect of the shape memory alloy (SMA) and inerter, a novel shape memory alloy-inerter
(SMATI) cooperative system has been proposed for higher effectiveness, better robustness and wider engineering application. The
closed-form expressions for calculating the displacement variances under random Gaussian white noise base excitations are there-
upon derived from the dynamics equations of the structure-SMAI system established by resorting to the equivalent linearization
method, and then the optimization criterion is determined. By means of iterative optimization process, the optimization analysis for
the structure-SMAI system is performed in frequency domain, and then the design parameters of the SMAI for engineering applica-
tion are suggested. Results demonstrate that the SMAT has a better effectiveness of alleviating vibration than the SMA , and a nota-
bly small damping demand than the tuned inerter damper (TID) after mass ratio of the inerter exceeding 0.3. To further verifying
the above results, a time domain analysis of the structure-SMAT system is carried out using simulated white noise and fluctuating
wind speed time histories. In addition, it is found that the out force of the inerter in the SMAI is markedly decreased, thus condu-
cive to reducing the damage for the structure {rom the inerter device. Therefore, the SMAI system has the prospect for engineering

application.
Key words: vibration control;shape memory alloy ;inerter; white noise ; stochastic equivalent linearization
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