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Epoxy Resins
● Epoxy resins are a class of thermoset polymers.

● The epoxy resins can cross-link with amine 

hardeners, producing cured resins.

● Applications: adhesives, coatings, encapsulates, 

casting materials, etc.



Objectives:
Midweek Objectives: Create the epoxy systems and run tests in 

LAMMPS(Large-scale Atomic/Molecular Massively Parallel Simulator).

End of Summer Objectives: Run a multitude of tests with openDIEL and 

prepare another epoxy system and measure its physical properties.



Research Plan
1. Create molecules in VMD

2. Optimize the molecular structure

3. Pack molecules into a simulation box

4. Encode each atom in the simulation box with important information 

about that atom

5. Create a suitable data and input file for LAMMPS

6. Run LAMMPS on Stampede2

7. Analyze simulation data

8. Create an experiment to confirm glass transition temperature etc. of 

the epoxy.





Creating Molecules in VMD



Creating Molecules in VMD

By repeatedly replacing 

the atoms with functional 

groups, we can build 

complicated molecular 

structure.



Molecular Structure Optimization 
● We adopted the NWChem program to perform structural geometry 

optimization.

● The optimization is based on density functional theory (DFT), which is a 

quantum mechanical method widely used in computational chemistry.

● Through the optimization, the molecules will become more stable.



Molecular Structure Optimization

Unoptimized PDGE Optimized PDGE



Pack molecules into a box

We built a simulation box with 

Packmol program. 



Encode Atoms
● First letter is Atomic element

● Letters and numbers after refer 

to specific types of each atom.

● Other encoding includes partial 

charge



LAMMPS input/output

http://drive.google.com/file/d/1hs4hUvRQWcwHDoVZrw1EYe1fEvHWZ94x/view


Problems to be Solved in LAMMPS
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