
  

  13951612 114 -124
                

  

    

     
mme.modares.ac.ir

  

    

    

    

    
                

 

  
:  Please cite this article using:

Gh. Payganeh, K. Malekzade Fard, F. Rashed Saghavaz, M. Asgari, Analysis of laminated composite sandwich plates with magnetorheological fluid core under low velocity impact, 
Modares Mechanical Engineering, Vol. 16, No. 12, pp. 114-124, 2016 (in Persian) 

   

1*   2   34  

1-      
2-      
3-    
4-      

 *   16785-163g.payganeh@srttu.edu  

      
  

 :23 1395  
 :13  1395  

 :13 1395  

   .
  -

 .  
 .

  . 

 .   .
 

 . 
   

  

  
  

  

  

Analysis of laminated composite sandwich plates with magnetorheological fluid 
core under low velocity impact 

Gholamhasan Payganeh1*, Keramat Malekzade Fard2, Fahimeh Rashed Saghavaz3, Mojtaba Asgari4 

1- Department of Aerospace Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran 
2- Department of Aerospace Engineering, Malek Ashtar University of Technology, Tehran, Iran 
3- Department of Mechanical Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran 
4- Department of Aerospace Engineering, Sharif University of Technology, Tehran, Iran  
* P.O.B. 16785-163, Tehran, Iran, g.payganeh@srttu.edu 

ARTICLE INFORMATION ABSTRACT
Original Research Paper
Received 13 August 2016
Accepted 04 October 2016
Available Online 03 December 2016 

One of the common ways to reduce vibration in the structures is to add a thin viscoelastic material layer 
to the structure. By appropriate use of viscoelastic materials one may increase modal loss factor of the 
structure and reduce unfavorable structural vibration which is a main cause of fatigue and failure in the 
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 
plate. Free vibration problem of the sandwich plate is solved using the Navier solution method. 
Classical lamination theory is used to analyze the mechanical behavior of the composite laminate in the 
facesheet. Only shear strain energy of the core is considered and viscoelastic behavior of the MR 
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. 1 Sandwich plate geometry with MR fluid core [17] 
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Fig.  2 Undeformed and deformed configurations of the sandwich 
rectangular plate (a)  -plane (b)  -plane [28] 
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Fig. 5 Impact force history with and without MR core. 
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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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Fig.  7 Variation of impact time with magnetic field intensity for three 
different stacking sequences. 
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Fig.  8 Variation of impact force history with  a/h at 500 Gauss 
magnetic field intensity. 
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Fig.  9 Variation of maximum impact force history with  at 
different magnetic field intensities. 
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Fig. 10 Variation of maximum indentation with  at different 
magnetic field intensities. 
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Fig. 11 Variation of maximum deflection of sandwich plate with  
at different magnetic field intensities. 
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Fig. 12 Flowchart of the solution algorithm  
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