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ARTICLE INFORMATION ABSTRACT

Original Research Paper One of the common ways to reduce vibration in the structures is to add a thin viscoelastic material layer
Received 13 August 2016 to the structure. By appropriate use of viscoelastic materials one may increase modal loss factor of the
Accepted 04 October 2016 structure and reduce unfavorable structural vibration which is a main cause of fatigue and failure in the

Available Online 03 December 2016 structures. In this paper, low velocity impact response of sandwich plate with magnetorheological fluid

core is investigated. Hamilton principal is used to obtain the governing equation of motion for sandwich

ézm%rgfe' plate. Free vibration problem of the sandwich plate is solved using the Navier solution method.
Magneto Rheological Classical lamination theory is used to analyze the mechanical behavior of the composite laminate in the
Mass-Spring Model facesheet. Only shear strain energy of the core is considered and viscoelastic behavior of the MR
I(:rr?;?;ift Force material was described by complex shear modulus approach as a function of magnetic field intensity.

Furthermore, analytical solution for impact force is obtained by a two degree of freedom spring mass
model. For three different stacking sequence of face layers, contact for history and variation of
maximum impact force and its corresponding time by magnetic field intensity is investigated. The
results show considerable effect of variation in magnetic field intensity on maximum impact force and
its corresponding time.
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Fig. 6 Impact force history of sandwich plate for three different
stacking sequences at 500 Gauss magnetic field intensity.
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different magnetic field intensities.
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Deriving governing equations of the problem by
using energy principles

Solving vibration problem of the plate using Navier
method and derivation of the fundamental frequency
of the plate

|

Approximation of the spring stiffness (kg) using
fundamental frequency of the plate

l

Using proposed mass-spring model to derive impact
duration, impact force, etc.

Fig. 12 Flowchart of the solution algorithm
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