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Simulation of Elastic Properties of Polymer- Clay Nanocomposite
M.R. Dashtbayazi” and M. Mahmoudi Meymand

Department of Mechanical Engineering, Faculty of Engineering, Shahid Bahonar University of Kerman

Abstract: In this research, stiffness of polymer-clay nanocomposites was simulated by Mori-Tanaka and two and three
dimensional finite element models. Nanoclays were dispersed into polymer matrix in two ways, namely parallel and random
orientations toward loading direction. Effects of microstructural parameters including volume fraction of nanoclays, elastic
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modulus of nanoclays and interphase, thickness of interphase, aspect ratio of nanoclays and random orientation of nanoclays on
elastic modulus of the nanocomposite were investigated by finite element model. Comparing the simulation with experimental
results showed that the Mori-Tanak simulation results were closer to the experimental results. Analysis of results showed that the
volume fraction of nanoclay, elastic modulus of nanoclay, deviation of nanoclay layers with respect to loading direction,
nanoclays aspect ratio, thickness of interphase and the elastic modulus of interphase had respectively the most to the least effect

on elastic modulus of nanocomposite.

Keywords: Simulation, Polymer- clay nanocomposite, Elastic modulus, Finite element model, Mori-Tanaka model
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1. polymer- clay nanocomposites 19. self- consistent 36. autocad
2. barrier properties 20. Lielens’s model 37. macro
3. gas permeability 21. effective particle 38. ansys
4. thermoset 22. exfoliation ratio 39. shell
5. epoxy 23. equivalent inclusion 40. solid
6. thermoplastic 24. Eshelby 41. merge
7. Nylon 6 25. effective elastic properties 42.plane stress
8. Hectorite 26. isotropic 43.Cox
9. Montmorillonite 27. Tandon & Weng 44. shear- lag analysis
10. synthetic mica 28. Eshelby's tensor 45. Hashin—Shtrikman  bounding
11. filler 29. Lamé constants elastic analysis

12. aspect ratio

13. phase separated
14. intercalated

15. exfoliated

16. interphase

17. Halpin-Tsai

18. Mori-Tanaka

30. orthotropic

(RVE)
35. Matlab
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