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Vibration Control of Functionally Graded Beam Coupled with NiTiNOL-Steel

Wire Ropes under Hygrothermal Environment”

Zhang bowen Zang jian'

(College of Aerospace Engineering, Shenyang Aerospace University, Shenyang 110136, China)

Abstract In this paper, a new type of damping device NiTiNOIL-steel wire ropes (NiTi-ST) are pro-
posed. It is a vibration absorber with linear hysteresis damping and nonlinear damping. In this study, the
NiTi-ST damping device is coupled with a functionally graded material (FGM) beam model. The Runge-
Kutta method and the harmonic balance method are used to study the resonance response of the system
from both numerical and analytical aspects. It is verified that NiTi-ST provides an effective vibration re-
duction effect for FGM beam. Changing the external environment temperature and humidity will affect
the stiffness of the beam model, thus affecting the resonance peak value, but will not affect the damping
effect of NiTi-ST. The simulation results confirm that NiTi-ST is a promising nonlinear damper and can

be used as a new method for vibration suppression of continuous structures.

Key words functionally graded beam, NiTiNOL-steel wire ropes, vibration suppression, hygro-

thermal environment
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Table 2 Material parameters

Item Notation Value
Length L Im
Width B 0.04m
Height H 0.01m
Ceramic’s young modulus E, 380GPa
Metal’s young modulus E, 70GPa
Ceramic’s density o1 3800kg/m?®
Metal’s density 02 2700kg/m?
Ceramic’s thermal expansion coefficient a 7.4X10 FK !
Metal’s thermal expansion coefficient az  2.3X10 °K !
Ceramic’s humidity expansion coefficient B 0
Metal’s humidity expansion coefficient Be 0.0033
Gradient index n 1
Damping coefficient 7 5Ns/m
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