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Polyurethane

* Product of step-growth polymerization between a
monomer with at least two isocyanate functional groups
and another monomer with at least two hydroxyl or
alcohol groups in the presence of a catalyst

* Different monomers and additives determine physical
properties of material

* Used in insulation foam, suspension bushings, adhesives,
print rollers and many other applications
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Linear polyurethane

e Synthesized by reacting polymeric MDI with a polyol
followed by crosslinking with butane diol to create a
polyurethane thermoset

* Most commonly used in automotive seat cushioning and
furniture




Research Goal

* Polyurethane is highly flammable in its raw state

* Production companies must introduce flame retardant
molecules in the form of powders and liquids to make the
polymer more stable

* Must know the best temperature and density of the materials
for optimal diffusion of the flame retardant




Simulation Methods

Polyurethane molecule and flame retardant molecules built in
Molden

Structures optimized on Louisiana Optical Network Initiative
(LONI) supercomputers

Script written for Large Atomic/Molecular Massively Parallel
Simulator (LAMMPS) of single molecules

Fortran code using Monte Carlo algorithm to replicate
polyurethane molecule and generate environment for flame
retardant diffusion tests

LAMMPS output can then be visualized in VMD




Optimized polyurethane molecule
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Input script for polyurethane molecule
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Monte Carlo code for creating environment
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