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(3530) The applicants developed a coarse-grained molecular dynamics (CGMD) model by
integrating the REACTION package into LAMMPS, enabling efficient simulations of polymer
degradation under oxygen-saturated conditions. In Ishida et al., Polymer Journal (2024), the
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model revealed that while the diffusivity of free radicals quantitatively affects degradation
progression, the overall qualitative scenario remains unchanged.

Further, in Ishida et al.,, arXiv:2501.02898 (under review), the model was extended to include
oxygen concentration as a parameter, allowing simulations under realistic atmospheric
conditions.

Additionally, the applicants expanded their reaction kinetics model for thermosetting
urethane degradation under thermal conditions to include photodegradation induced by
metal halide lamps (>290 nm cutoff), enabling prediction of network breakdown and

material lifetime (Ishida et al., Macromolecular Symposia, 2024).
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