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Introduction: In order to derive from crater morphologies or 

the dimensions on the surface of asteroids some information on 
the physical properties of the surface or the impacting bodies, it 
is important to understand the impact cratering process and de-
rive scaling laws. Extensive studies on cratering have been per-
formed experimentally and theoretically in the past decades, 
however, there’re still not enough laboratory data of cratering on 
porous targets. In this laboratory study, we changed the strength 
of the targets while we kept the porosity constant. 

Experiments: The targets were sintered glass beads of 40 % 
porosity [1]. The static tensile strength of the targets was meas-
ured by Brazillian disc test [2] and between 6.5 and 640 kPa. 
These values were similar to or lower than those of carbonaceous 
chondrite meteorites [3]. Low-velocity impact experiments (ve-
locities of 240 and 344 m/s) were performed using a small He 
gas-gun at Kobe University. Projectiles were glass and nylon 
spheres of 1/8 inches and were shot vertically to the targets. We 
also performed high-velocity impact experiments (2.94 km/s–
3.46 km/s) for the strongest targets using a two-stage light-gas 
gun at the Institute of Space and Astronautical Science (ISAS). 
Projectiles were 0.94 mm glass and 1.18 mm alumina spheres 
and were shot horizontally. 

Results: The depth-diameter ratio of the craters was less than 
0.2 for the craters on two weakest targets (strengths of 6.5 and 38 
kPa). Others had the ratio larger than 0.3. The crater diameter 
increased with decreasing strength of the targets for the low-
velocity shots. However, the diameter was less dependent on the 
strength for the weaker targets. The change of the dependence 
probably indicates the strength–gravity transition of the cratering 
process. We calculated the crater volume from the vertical cut 
profile of the craters and applied a crater scaling law that covers 
both strength and gravity regimes [4] to the low-velocity results 
to derive the scaling parameters. We found that thus derived scal-
ing parameters reproduced the crater volumes of the high-
velocity experiments. 

Summary: We performed impact cratering experiments of 
constant porosity but different strength using sintered glass beads 
targets. It was shown that there was a change in dependence of 
the crater diameter on target strength. We derived the crater scal-
ing parameters for this porous material that covers both strength 
and gravity regimes of cratering. 

References: [1] Setoh, M. et al. 2010. Icarus 205, 702-711. 
[2] Nakamura, A. M. et al. 2007. Journal of Geophysical Re-
search 112, E02001. [3] Tsuchiyama, A. et al. 2009. 72nd An-
nual Meeting of the Meteoritical Society. pp. 5189. [4] Holsap-
ple, K. 1993. Annu. Rev. Earth Planet. Sci. 21:333-73. 

74th Annual Meteoritical Society Meeting (2011) 5363.pdf


