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Abstract
For analysis of the penetration dynamics into regolith, the computational fluid dynamics using the "Compressible and
Non-Expanding Fluid (CNEF)" model was proposed. The CNEF model is classified into the plastic gas model. The
cohesion of the grains is described as the irreversible compression, assuming a higher speed of sound at unloading than
compression, which enables the fluid to have higher density after unloading than the initial uncompressed one. The Euler
equations for CNEF are numerically solved with the finite volume method, the Godunov scheme, and the exact Riemann
solver. The result of the two-dimensional impact problem clarified that the highly compressed region is formed just under
the impact point, while in the conventional compressible gas dynamics model, the high-density region is formed behind
the shock wave propagating in the regolith. The present CNEF code was applied to the two-dimensional oblique impact

problem and the axi-symmetric flow around a flat-tipped cylinder penetrating into the regolith, and qualitatively

reasonable results were obtained.
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