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Applications of Intelligent
Materials in Structural Vibration
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Department of Highway Engineering, Shaanxi College of
Communication Technology, Xi‘an 710018, China

Abstract Semi-active control of structural vibration can effectively
overcome the shortcomings of an active control system or a passive
control system, when the actuator is made of intelligent materials.
Semi—active control using intelligent materials can effectively reduce
external energy. Through effective arrangement of semi —active
control driving components and reasonable choice of the vibration
control algorithm, structural vibration control can be more effective,
so, damage of buildings caused by earthquake, strong winds can be
effectively avoided. The semi —active control technology also can
better promote a wide application of new intelligent materials. This
paper analyzes the main physical and mechanical features,
resilience, external influencing factors of intelligent materials, and
the research progress in application fields, such as electrical/
magnetorheological fluid, magnetostrictive materials, piezoelectric
materials, shape memory alloy material, magnetic shape memory

alloy materials.
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Table 1 Specifications index of 200 kN double driving force actuator
+8 cm 200 kN 10.1 22 W 3x1 050 20.32 cm 0.6 Pa-s 50 kPa 2 mm 90 cm?
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Table 2 Performance comparison of actuators made of different smart material
&/(pm-mm™) 0.3 1.25 1.6 100
opxe/ (MPa: pm-mm™ ) 6 25 112 300
/GPa 48~74 45~62 25~35 7.7
/MPa 5~50 5~30 28 —
/MPa 60 50 700 700
/C 200~350 200~350 380 103
/°C 100 100 150 70
/(Q-m) 10" 10 58x107 80x107°
800~2 400 800~2 400 = =
1 1 3~10 1.5~40
1% 75 70 75 75
/(kJ-m?) 2 18.5 27 90
/(MV-m™) 2 2 240 400
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