Translational Al Center (TrAC) Seminar

Fall 2025
Wenjie Xia
October 28t at 1:00 PM (US Central Time)

Location and zoom link: https://trac-ai.iastate.edu/event/trac-seminar-hybrid-wenjie-xia/

Multiscale Modeling and Machine Learning-Enabled Materials by
Design for Functional Polymers

Abstract

Multifunctional polymeric materials, such as semiconductive polymers, crosslinked network,
and thin film membranes, are driving innovation across optoelectronics, energy storage,
structural and functional coatings. This presentation highlights recent advances from our
group that leverage insights from modeling and computation to reveal the optoelectronic,
structural, interfacial, and thermomechanical characteristics of these advanced materials. To
accelerate the discovery and design of next-generation polymers, we introduce a data-
driven, high-throughput modeling framework that integrates multiscale simulations with
Al/ML to enhance the design of those polymeric materials, focusing on critical features such
as glass-transition temperature, microstructures, and interfacial characteristics. Through the
integration of modeling, Al/ML, and experiments, we uncover the molecular mechanisms
underlying the multifunctional performance of these polymers, offering a roadmap for the
modeling-driven design of high-performance multifunctional materials.
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