
20ᵗʰ European Mechanics of Materials Conference - EMMC20
Florence, Italy | May 27ᵗʰ-29ᵗʰ, 2026

www.emmc20.unifi.it
 

Hypervelocity Impact Craters in Ceramics and Rocks
K.T. Ramesh¹, Konrad Muly², Minh Le³, Lei Yang⁴

¹ Johns Hopkins University, United States. ramesh@jhu.edu
² Johns Hopkins University, United States. kmuly1@jh.edu
³ Johns Hopkins University, United States. mle20@jh.edu

⁴ Johns Hopkins University, United States. lyang118@jh.edu

Paper ID: 416
Symposium S19: Mechanics of Materials: Current Frontiers and Emerging Challenges

Abstract
Impact craters are observed throughout the solar system, and impact is one of the dominant processes in planetary

science. Impact craters are also observed in critical engineering applications, including protective structures,

satellites, and space telescopes. Using temporally resolved in situ diagnostics, we examine the evolution of impact

craters in ceramics and rocks for a range of impact velocities up to 5 km/s. Through fundamental modeling of

dynamic failure processes coupled with computational simulations, we examine the mechanics of impact, dynamic

fracture, and fragmentation associated with impact cratering. We focus on advanced ceramics like boron carbide,

competent rocks like basalt, and porous rocks like sandstone. Finally, we compare existing theory for the evolution

of impact craters with our time-resolved observations.
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