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Experimental and numerical investigation of interlayer crack effects on the free-
vibration of corrugated-face sheet composite sandwich plates
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Today, composite material and sandwich plate structures are used more and more due to the unique
Received 25 January 2016 properties such as a high ratio of strength to weight, corrosion resistance and energy or sound
Accepted 01 April 2016 absorption ability. Corrugating sandwich structures is an effective method to reinforce mechanical

Available Online 07 May 2016 properties of the composite materials. In this paper, dynamic analysis of these corrugated structures was

carried out for a desired performance in the vibratory condition. One of the most important types of

Keywords:

Corrugated sandwich plate damage i'n thg composi?e material Iayer_s is an inter-layer crqck and also the separ_ation bgtween two
Interlayer crack layers. Vibration analysis of the trapezoidal corrugated sandwich plate was accomplished with ANSY'S
Modal analysis software using the finite element method. Simulated sandwich plate is a new model of corrugated
Finite element sandwich plate which has a soft corrugated foam core and a cover of composite layers made from

epoxy/glass. In order to validate the vibration behavior of the simulated sandwich plate, the results of
experimental modal analysis were compared to the finite element method. The geometry and
location effects of inter-layer crack on natural frequencies of the plate were investigated. It was found
that with increasing crack dimensions the natural frequencies of the plate decreases and also depth of
crack causes a decrease in the natural frequencies, which are promising results compared to the other
references. The changes in vibration characteristics of the sandwich plate can produce comprehensive
data to be used in training and design of the artificial neural network for a promising approach in fault
detection and prediction field.
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Fig. 1 Three types of delamination: (a) internal, (b) near-
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Fig. 2 Near-surface delamination: (a) closed buckled one, (b)
open buckled delamination [13]
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Fig. 3 Cross-sectional view of the trapezoidal wave and its
parameters
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Fig. 7 Top face sheets with four composite layers and semi-elliptical crack between layers 2-3
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Table 5 Convergence of the fundamental frequencies (4 edges
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Table 8 Comparison on experimental modal and finite element
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Table 6 Crack parameters between core and top face-sheet
sandwich plate (I = 12 (mm))
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Table 7 Comparison on experimental modal and finite element
analyses in Non-cracked sandwich plate
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Fig. 19 Proportion of sandwich plate bending frequency
changes to the crack depth and length (C3 position)
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Fig. 20 Proportion of sandwich plate bending frequency
changes to the crack displacement in top face-sheet layers
(C2 position)
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Fig. 16 Crack opening mode of first bending plate mode
shape with 4 edges clamped boundary condition
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Fig. 17 Proportion of sandwich plate bending frequency
changes to the crack depth (C3 position)
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Fig. 18 Proportion of sandwich plate bending frequency
changes to the crack depth (C2 position)
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Fig. 22 Proportion of corrugated and flat sandwich plate
bending frequency changes to the crack depth and length in 3-
4 composite layer of top-sheet (C3 position)
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Fig. 21 Proportion of sandwich plate bending frequency

changes to the crack displacement in top face-sheet layers

(C3 position)
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