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A Study on the Vibration Characteristics Analysis of Composite
Materials by Using Electronic Speckle PatternInterferometry Method

Hyoung-Tek Kim, Koung-Suk Kim, Hyun-Chul Jung, Seong-Pil Yang,

ABSTRACT

The Electronic Speckle Pattern Interferometry(ESPI) has been applied to many technical problems such as
deformation and displacement measurement, strain visualization and surface roughness monitoring.

Composite materials have various complicated characteristics depending on the ply materials, ply orientations, ply
stacking sequences and boundary conditions. Therefore, it is difficult to analyze composite material. For efficient
use of composite materials in engineering applications, the dynamic behavior such as, natural frequencies
and modal patterns should be identified. This studying presents FEM results for the free vibration of
symmetrically laminated composite as [30/-30/90}s. The natural frequencies of laminated composite
rectangular plates having the boundary condition(: 2-edge clamped) are experimentally obtained. In order
to demonstrate the validity of the experiment, FEM analysis using ANSYS was performed and natural
frequencies experimentally obtained is compared with calculated by FEM analysis.

The results obtained from both experiment and FEM analysis show a good agreement.

Key Words : Electronic Speckle Pattern Interferometry(ESPI), Composite Materials, Vibration Mode Analysis,
2-Edge Clamped, FEM.
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Fig. 2.1 Shape of speckle pattern.
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Fig. 2.2 Stress resultants and external loads acting

on laminate.
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3.1.1 Al EH

Table. 3.1 Material properties of specimen.
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[GPal([GPa][[GPal [GPal[GPal[[GPal|[kg/m’]
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Fig. 3.1 Shape and details of specimen [mm].
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Fig. 4.1 Mode in experiment at 300Hz (point : E,8).
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Fig. 3.4 Exciting System used in experiment.
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Fig. 43 Mode in experiment at 740Hz (point : E,8).

Fig. 4.4 Mode in FEM analysis at 757.2Hz.
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