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Numerical modeling of bending behavior of intra-ply hybrid composites

using finite element method
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Department of Carpet, Shahrekord University, Shahrekord, Iran
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Keywords Abstract

Modeling In this study, the bending behavior of pure and intra-ply hybrid composites reinforced with brittle and
Composite ductile fibers were simulated based on a finite element method. For this purpose, a four-ply composite with
Intra-ply hybrid the unidirectional stacking sequence was designed by using the dimensional, physical and mechanical
Bending behavior properties. In this way, the three point bending test was simulated on the model composites by using

Abaqus software. In these models, the mechanical properties of composite layers were defined base on non-
linear (elastic-plastic) behaviors. In order to validate the simulated model; the theoretical results were
compared with the experimental ones. The results reveal that the model can predict the bending force at
different deflection, accurately. As can be seen, the maximum difference between numerical and
experimental results for fracture bending load is about 9.7%. In addition, the results distribution analysis at
each layer of hybrid composites show that at the yield stress point, the outer layers of composites bear the
longitudinal stress up to maximum strength but at this point the inner layers just used 30 percent of their

maximum longitudinal stress.
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4. Part

5. Assembly

6. Property

7. Step

8. Interaction

9. Boundary condition
10. Mesh

11.Job

12. Shell

13. Deformable

14. Lamina

15. Yielding stress point
16. Three point bending
17. Rigid
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1. Finite Element Method (FEM)
2. Global/local analysis method
3. Intra-ply hybrid
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2. Static, General
3. Penalty

4. Frictionless

5. Quadrilaterals
6. Uniform

7. Structured
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