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A Study on Bending Behaviors of Laminated Composites using 2D
Strain-based Failure Theory
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Abstract

In this study, the bending analysis of composite laminates using the classical laminated theory is
investigated. A piece-wise linear incremental approach is employed to describe the nonlinear mechanical
behavior of the composite laminates, and a 2D strain-based interactive failure theory is employed to predict
the ultimate flexural loads. The 3-point bending tests are performed for cross-ply and quasi-isotropic
laminates. The analysis results with the failure theory are verified by comparing the analysis findings to the
experimental outcome.
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Table 1 Mechanical Properties of Composite 3. & 3}

Properties Unit Value
Ei GPa 113
Egg GPa 82
G12 GPa 3.88
Vi - 033
o1t MPa 2005
O1c MPa 966
0ot MPa 39
02¢ MPa 162
T12 MPa 68
€1t % 1.61
€lc % 0.96
€t % 0.48
€9¢ % 1.81
€s % 5

1: Longitudinal, 2: Transverse
t: Tension, c: Compression, s: Shear

Table 2 Ramberg-Osgood Parameters

Go (GPa) 10 (MPa) n
3.88 68 2.26

Fig. 4 3-point Bending Test

Table 3 Geometrical Dimensions of Specimens

Stacking Sequence | [0/£45/90] [0/90]
Width (mm) 10 10
Thickness (mm) 3.4 3.6
Span length (mm) 55 55
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Fig. 5 Load-strain Curves for Quasi-isotropy
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Fig. 6 Load-strain Curves for Cross-ply
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Table 5 Comparison of Ultimate Load for Experiment
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