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Mechanistic study of impact penetration of two-dimensional materials due to
high-velocity injection of nanoparticles

Yonezu, Akio
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This study developed a nanopore processing method which is applicable to
mono-layer graphene (a two-dimensional material), and ultimately aimed to create nanoporous
graphene. Specifically, the fracture phenomenon of particle penetration, which forms nanopores by
penetrating small particles into grapnhene at high velocity, Is used as a nanopore processing. Here,
we developed a technique for ejecting micro and nano particles at high velocity by pulsed laser
ablation. After improving the particle launcher and optimizing the ablation source, it was found
that the velocity reached over 1000m/s when measured with a high-speed camera. Furthermore, we
performed contact and collision experiments of nanoparticles on graphene, and clarified the fracture

behavior and formation mechanics of nanopores using molecular dynamics (MD) simulation.
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