
[image: ]                                                                                               [image: Image result for nazarbayev university logo]                      
Modelling and experimental characterization of the damping behavior of a novel composite Nitinol-Aluminum sheet metal topology
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Abstract 
To increase damping capability as have shape memory alloys (SMA) and keeps the high stiffness as in aluminum, novel composite material is proposed. With passive damping to isolate vibrations by using superelastic property of SMA and fusing aluminum metal matrix on SMA by special technique to achieve high stiffness and at the same time high damping capacity. A technique which is suitable to produce composite material is hot-pressing for synthesizing aluminum metal matrix with reinforced directionally aligned nickel-titanium composite. In this paper, effect of a damping capacity on a whole structure by adding a damping material in structural component was investigated. The damping capacity of novel composite material was determined through two numerical simulation cases and one experiment of free vibration for newly produced composite material. Simulations on bending and free vibration were accomplished by changing %wt ratio of nitinol in overall composition and calculating its loss of energy on each cycle. The damping capacity of an experiment for composite material was calculated by conventional logarithmic decrement. The results of loss factor for simulation and testing experiment were compared. Additionally, SEM (scanning electron microscopy) analysis is presented to show faying surfaces of composite material after hot pressing effect and surface interaction between aluminum and nitinol.
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