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Effect of Delamination on the Buckling Load of
Laminated Beam-Column

B.K.Han* and S.H.Lee”

ABSTRACT

A study of dynamic characteristics of delaminated beams subjected to axial load is investigated.
Free vibration analysis which is based on classical laminated beam theory including coupling
stiffnesses and Poisson's effects of beam-columns subjected to axial load is presented. In
delaminated region, to formulate frequency equation, recurrence equations relating integration
constants for adjacent interiorregions are established by satisfying continuity conditions at
junctions of interior regions. Present results are compared with reference and experimental ones.
And their results give good agreement with one another. It is shown that natural frequencies and
buckling load of delaminated beam can be estimated from present analysis. Also, results show that
the correlations of axial load and radian frequency depend sensitively on delamination location and
size. These phenomena are graphically presented for various kinds of parameters, such as
delamination size, location, stacking sequence, stiffness calculation type for illustrative purpose.
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Fig. 1. Geometry and sign convention of through-the-width-
delaminated beam-columns
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Table 1. Specifications of apparatus for vibration test

Irem Specification
DP420 Data Aquisition
FFT Analyzer SD380 Signal Analyzer
Impact hammer PCB 086C03
Accelerometer DYTRAN MODEL 3105A
The Star System
Modal analysis software SMS(Structural

Measurement System)
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Table 2. Global geometry of solid laminated beam and
physical/mechanical properties of glass/epoxy

Solid laminte beam length Lo(=L}10.1060 |m
Solid laminte beam thickness  |T 0.002 |m
E

Ply longitudinal modulus . 40.7 |GPa .
Ply transverse modulus E, 9.75 |GPa
In-plane shear modulus G, (465 |[GPa
Poisson's ratio v 0.30

Density p 1990  |ke/m’
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Fig. 10. The relation between axial compression load and
square of radian frequency with various delamination
location of beams for clamped-clamped b.c.
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