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Vibration Analysis of Stiffened Composite Laminates
Subjected to In-plane Forces

Kyeong-Ha Park™, In Lee**and Eui-Jin Jun***

ABSTRACT

The vibration analysis of stiffened composite laminates subjected to inplane forces has been
performed by the finite element method based on the 1st order shear deformable plate theory.
The applied compressive in-plane forces decrease the natural frequencies of the composite
laminates because the laminates under compressive loads become flexible in the transverse
direction. When the in-plane load increases up to the critical buckling value, the frequency
of any one mode becomes zero, and its mode shape becomes the huckling one. It is found
that the moment of inertia of a stiffener, and the fiber orientation affect significantly the natural
frequencies of stiffened composite laminates subjected to in-plane loading.
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Fig. 1. Geometry of Stiffened Rectangular

Plate Subjected to Inplane Force.
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Fig.2. Geometry of a Stiffened Finite
Element.

(a) Stiffened Finite Element
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Simply Supported Isotropic Plate Su-
bjected to Inplane Force.
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Alumimum Alloy| Graphite/Epoxy
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Ey3(GPa) 27.6 1.53
Vip 0.32246 0.25
density(Kg/m® | 2775.51 1500
ply thickness(mm) 0.13
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