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Reza Razavilar!, Alireza Fathi'*, Morteza Dardel*, Jamal Arghavani Hadi?
1- Faculty of Mechanical Engineering, BabolNoshirvaniUniversity of Technology, Babol, Iran
2- Departmentof Mechanical Engineering, Sharif University of Technology, Tehran, Iran
*P.0.B. 47148-71167, Babol,Iran, fathi@nit.ac.ir
ARTICLE INFORMATION ABSTRACT
Original Research Paper In this study a novel solution method for dynamic analysis of clamped-free shape memory alloy beams
Received 08 August 2017 is presented. It is assumed that the beam is entirely made of shape memory alloy. Based on Euler-
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Bernoulli m theory th vernin ions of motion an rr ndin ndar nditions ar
Avaitable Online 08 December 2017 ernoulli beam theory the governing equations of motion and corresponding boundary conditions are

derived by using extended Hamilton principle. In the derived PDEs the transformation strain is behaved

as external force that changes with time and position. The Galrkin approach is employed to convert

K ds: : h . A . .

Sriﬁvrvf,;;eriah PDEs to ODE system equations of motion. The derived equations of motion are solved by using
Shape Memory Alloy Newmark integration method. The shape memory alloy constitutive model that presented by Souza is
Euler-Bernoulli beam applied for specifying the phase of material all over beam. The transformation strain as internal variable

Free vibration

‘ ) that is coupled withstates of equations of motion is identified in every time and every position of beam
Hysteresis damping

by using return map algorithm. A parametric study on the control variables has been adopted and the
results of parametric study are discussed. The results show that the hysteresis damping is increased by
increasing the operating temperature. Moreover the damping of system is faster by increasing the initial
displacement in free vibration.
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Fig. 15 Temperature parametric study in operating temperature T;
a)time history of beam tip b) strain-stress diagram ¢ ) three time
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