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Abstract:

The objective of this research was to elucidate the response of geological media
such as sand and soil to high-speed and high-pressure loading of projectiles. Particularly,
penetration mechanics of high-speed projectiles into granular materials and response of
granular media to shock waves were our substantial concern. One of unique the approaches
we proposed was to collect numerical data and imaging data in laboratory scale experiments
on high-speed projectile impacts using gun facilities and shock waves produced by
micro-explosives in order to compare with large scale experiments. Another objective of this
research was to establish tangible experimental methodology of data acquisition systems
backed up with numerical data processing. In the first year scoping study, we focused
ourselves on the fundamental test of several experimental methods for Eglin sand and Japan
sand and successfully obtained several interesting experimental results. The present project
followed along with the first year scoping studybut employed various developments in
experimental methods,
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Abstract: The primary objective is establishing tangible experimental methods and data
analyzing methods in order to grasp various phenomena, which were the behavior of
egjecta and projectile, the penetration depth and speed of projectile, fractured grains and
the pressure distribution, induced by high-speed impact of projectile on sand. The plate
impact experiments were conducted using vertical powder gun. The principal results are
summarized as follows: Sands around the penetrated projectile were smashed to fine
powder of 5 um or less like a potato starch. Circumferential crashed sands were
conically distributed and generated at impact velocity above 300 m/s. Conical massive
crashed sand was produced ahead of projectile and vertical angle converged to around
60° as the velocity increases. The projectile penectrated at a speed about equal to the
impact velocity in the initial penetration and decelerated rapidly over since.

1. INTRODUCTON .

Collisions between geological materials and rigid bodies occur in various
situations, which are excavation, construction, military application and asteroid impact.
Accordingly, the impact and penetration of projectiles in soil have long been studied
extensively'®. However, for geological particulate materials such as sand, because the
particle behavior is so complicated due to heterogeneity and instability of granular
media, there have been few experiments investigating the impulse loading of these
media, and the penetration properties on them are less understood. Dynamics of
projectile penetration into sand depends greatly on the features of motion and state of
the sand material at the interface with the projectile.

The final goal of this study is to develop an understanding of behavior of
projectile during penetration, condition and distribution of comminuted sands and
pressure distribution in sand under the impulse loading. As the first step, the primary
objective is establishing tangible experimental methods and data analyzing methods in
order to grasp various phenomena induced by high-speed impact of projectile on sand.





















4, SUMMARY AND CONCLUSION

In order to establish tangible experimental methods and data analyzing

methods to grasp various phenomena induced by high-speed impact of projectile on
sand, the plate impact experiments were conducted using vertical powder gun. The
major results are summarized as follows:

1. Sands around the penetrated projectile were smashed to fine powder of 5 pm or less
like a potato starch.

2. Circumferential crashed sands were conically distributed and generated at impact
velocity above 300 m/s,

3. Conical massive crashed sand was produced ahead of projectile and vertical angle
converged to around 60° as the velocity increases.

4. The projectile penetrated at a speed about equal to the impact velocity in the initial
penetration and decelerated rapidly over since.
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