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Flexural Rigidity Reduction of Multi-Delaminated Composite Beams
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ABSTRACT : In this study, flexural rigidity reduction of multi-delaminated
composite beams are investigated. In order to evaluate the flexural rigidity
reduction, performed theoretical analysis. In order to investigate flexural rigidity
reduction about effects of delamination on composite beams, the general
kinematic governing equations are derived and solved by dividing the
delaminated beam and imposing the continuity conditions into each sub-beam.
For condition to appear multiple delamination through the laminated composite
beams, the flexural rigidity reduction are compared according to many
stacking sequences and several forms for delaminations. The present study
could be used to evaluate the flexural rigidity reduction of composite laminated
beams on multi-delaminations.
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Fig. 1 Geometry and sign convention of multi-detaminated composite beams.
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Table 1. B, L Values for common boundary
conditions (8}

sin 8, L,=0.

BiL,=nm

cos B; Ly-cosh 8, Ly=1,
B1 L, = 4.730041

cos By Lg-cosh B; Ly=1.
B, L, = 4730041

cos B; Ly-cosh B; Ly=—1.
B, L, = 1875104

Pined-Pined

Free-Free

Fixed-Fixed

Fixed-Free

Table 2. Material properties, stacking
sequences and geometry

Glass-Epoxy

E, 40.7 (GPa)

Eqp 9.75 (GPa)

Gy 4.65 (GPa)

V2 0.30

0 1990 ( kg /m®)
UDL [0Jso0r
CPL [0/90)2ss
APL [45/ —45) 55
Length 1000mm
Width 50mm
Height 12.5mm(100 plies)

One ply thickness 0.125mm

* UDL: Unidirectional laminate, CPL: Cross-ply
laminate, APL: Angle-ply laminate
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Fig. 2 The dimensionless values used
to generate results.
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Fig. 5 Variations of the flexural rigidity for Fig. 4(a).
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Fig. 6 Variations of the flexural rigidity for Fig. 4(b).
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