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Abstract

Project Code : MRG5380288

Project Title : Stability Analysis of Beams and Plates Bonded with Macro-fiber

Composite Actuator under Buckling Condition

Investigator :

Asst. Prof. Dr. Sontipee Aimmanee Mechanical Engineer Department KMUTT
Mr. Kasarn Tichakorn Mechanical Engineer Department KMUTT
Prof. Dr. Somchai Wongwise Mechanical Engineer Department KMUTT

E-mail Address : sontipee.aim@mail.kmutt.ac.th

Project Period : 15 June 2010 — 9 February 2018

Abstract: This project studied about snap-through mechanism of a buckled plate activated by
using Macro Fiber Composite (MFC) as an actuator. Voltage was applied to the MFC which is
attached on the buckled plate to transform buckled shape from the first to the second stable
position. Experiments were completed by controlling end-displacement of the buckled utilizing
a universal testing machine. Voltage was adjusted until occurred and the snapping voltage
were recorded. Ramp and static signal were used in static cases and ramp sinusoidal signal
was used in dynamic cases. Computational analyses were performed with finite element
package ABAQUS™ and mathematical code in model Mathematica™ to predict snapping
voltage. The results from experiments, finite element models and mathematical models
showed a good agreement among one another. The larger end-displacement, the higher
snapping voltage. Configuration of symmetric MFC attachment on the buckle plate resulted in
lower snapping voltage than asymmetric configuration. Snapping voltages of dynamic cases
are lower than those of static cases. Non-dimensional analysis was applied to the obtained
results from symmetric static cases which are empirical formulation can be created. The
dimensionless parameters can be useful for the design of bistable buckled plate mechanism

with both end simply supports with different symmetric configurations and geometry.

Keywords: Snap-through, Macro Fiber Composite, Bistable mechanism, Structural

mechanism
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