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The study of the structure and properties of extraterrestrial materials, such as meteorites, is becoming
increasingly relevant in light of the awareness of the cometary-asteroidal threat to Earth and the search for
ways to prevent it. Undoubtedly, the nature of destruction during collisions in space and when meteorites enter
the Earth’s atmosphere largely depends on their mechanical properties [1]. However, currently, information
about the mechanical properties of meteorites remains quite limited, and most of the known data has been
obtained through compression tests [2]. At this point, meteorites represent a more accessible material for
laboratory research compared to substances that have been brought to Earth through various space missions.

The aim of this study was to evaluate the strength characteristics of iron meteorites by conducting
both quasi-static and dynamic tests, as well as to analyze the features of their destruction. The tests were
carried out on the substance of the iron meteorites Chinga (~17% Ni), Sikhote-Alin’ (5-7% Ni), Seymchan
(~9.1% Ni), Dronino (~9.3% Ni) and Fe-Ni alloys, which have a composition close to the meteorite.

Static tensile tests were performed at room temperature on a universal INSTRON 3382 machine on
flat samples 75 mm long, 2 mm thick and 15 mm wide, cut from the Chinga and Seymchan meteorites,
as well as from the Fe-7.7 Ni alloy. The rate sensitivity m of the materials under study was assessed at
different deformation rates ¥, = 0.2, 2.0 and 20 mm/min, and for the Fe-7.7Ni alloy samples additionally at
V, =1 mm/min. The dependence with a tendency for plasticity to increase is most clearly observed for the
Chinga meteorite.

Shock-wave loading of the samples of the studied materials was carried out on a PP50 pneumatic gun
with a caliber of 50 mm with an intensity of ~5.5 and 11 GPa at an average material deformation rate of
10° s~! until the moment of spall [3]. Comparative analysis of the obtained data on spallation strength
showed that the destruction of the meteorite substance occurs in the range of 2.5-4 GPa, which is associated
with both their original macro- and microstructure and the number of induced defects inside the sample.
However, the spallation strength of meteorites remains close to the strength of a Fe-Ni alloy of terrestrial
origin with a similar chemical composition.
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