
Experimental study of powdered and

solid andesite properties at low

impact loading conditions

Ziborov V.S.1,@, Dolnikov G.G.2 and Rostilov T.A.1

1 Joint Institute for High Temperatures of the Russian Academy of Sciences,
Izhorskaya 13 Bldg 2, Moscow, 125412, Russia
2 Space Research Institute of the Russian Academy of Sciences, Profsoyuznaya
84/32, Moscow, 117997, Russia

@ ya@vziborov.ru

The shock properties of the lunar regolith analog are studied by
the VISAR laser interferometry in the range of impact velocities
from 250 to 800 m/s. The samples are made of powdered and solid
andesite. Two types of powdered andesite are studied: (i) with
particle sizes from 10 to 200 µm, average particle size of 80—90
µm and initial density of 1.34 g/cm3 and (ii) with particle sizes
from several hundred nanometers to 400 µm and initial density of
1.16 g/cm3. The data obtained covers a region of impact velocities
in which no previous studies have been conducted. At a shock
compression pressure of 1.9 GPa, the elastic precursor was found
in solid andesite. In the particle velocity – shock wave velocity
plane, the Hugoniots of powdered andesite lie below the Hugoniot
of the solid andesite, which is primarily due to the absorption of
impact energy during pore closure. At the same time, the Hugoniot
of powdered andesite with narrower particle size distribution and
higher bulk density lies above that of powdered andesite of the
second type, which is consistent with the known data on porous
media.


