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Multiscale Simulations of Complex Polymer Systems
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Bezik et al. (2018)

Self-assembly In Cylindrical Hole Confinements

Bezik et al. (2020)

Stitched Morphology In Block Copolymer Thin Films

Bezik et al. (2022)

"Bricks-and-Mortar" Mesophase In Copolymer Blends

Bezik et al. (in prep)



Self-Healing Polymers Represent Cost-Saving, Sustainability
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Many Approaches To Self-Healing Polymers

• Supramolecular interactions represent a path to autonomous, repeatable self-healing
• How can the other (thermomechanical) properties of the material be designed in tandem with self-healability? 

Wang and Urban (2020) 
Wang et al. (2020)
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Highly-branched, Supramolecular Polymers

Wang and Urban (2020) 
Wang et al. (2020)



5Foster et al. (2022, in review)
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Methods – Lennard-Jones Polymer Model
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• Degree of branching and molecular weight between crosslinks follow an inverse relationship

Decreasing amount of linker
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• Again, degree of branching and molecular weight between crosslinks follow an inverse relationship

• The fit to the Flory-Fox equation is even better at this condition
• These blends are simulated assuming no difference in reaction kinetics and no phase 

separation 

Decreasing amount of linker
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No hydrogen bonding sites included

Decreasing amount of linker
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Future Research Aims
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• Experience gained in this project serves as a foundation for my future research aims in coarse-
grained modeling of crosslinked gel polymer electrolytes (and conductive polymer hydrogels)
• Past research experience serves as a foundation for other research aims in biomimetic block 

copolymer templating and high-entropy polymer blends

Xu et al. 
(2010)

Kuang et al. 
(2014)
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