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AlIM MODELLING

To perform predictive analysis of mechanical properties of corrosion protective coating
based on novel double layered hydroxides (LDH) polymer nanocomposite using numerical

finite element modelling. MgAI-LDH Epoxy
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' A series of three dimensional computational microstructural models, representative volume elements (RVES),
\ 8" \ , ot were developed using Digimat-FE (Extreme Engineering, MSC Software, Belgium).The size of the RVE with
| € randomly distributed LDH particles i1s 15.4 um. The dimensions of the RVE with aligned LDH particles are
15.4x6x15.4 um. The diameter of the particle is 3.08 um. A computational model of elastic behaviour was
developed and solved by using the commercial finite element software ANSYS.

Examples of modelled RVE’s: (a) randomly
oriented MgAI-LDH particles 5%vf, AR=10; (b)
aligned MgAI-LDH particles 5%vf, AR=10
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Meshed RVE models: (c) with randomly oriented
MgAI-LDH particles 5%vf, AR=10; (d) with aligned
MgAI-LDH particles 5%vf, AR=10
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principal stress contours for the RVE with aligned MgAI-LDH particles (5%vVf,
AR=10) as load applied along: (c) x-direction; (d) y-direction
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Normalised Young’s modulus (a, b) vs %vf under different aspect ratios of randomly distributed MgAI-LDH particles (a) and normalised transverse Young’s modulus (c) of aligned particles

CONCLUSIONS

A suitable methodology based on the multiscale FE homogenisation approach for the prediction of elastic properties and micro-structural damage behaviour of polymer nanocomposites filled with LDH was
developed. The representative volume elements were modelled using various aspect ratios of nanoparticles, as well as various alignments and volume fractions. After the models’ validation, the predictive

analysis of developed nanocomposites’ mechanical behaviour was performed.
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