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ABSTRACT

Kinetic energy deflecting asteroids is the most important means of asteroid defense,
and has been tested by the mission of DART. Recent asteroid exploration mission,
Hayabusa-Il and OSIRIS-Rex have shown that small size asteroids have an low
density and are likely to have highly porous interior structures. Apophis, known as a
high-risk asteroid, has a diameter of 390 meters and an estimated density of 2.6 tons
per cubic meter, lower than cement blocks on Earth. Most of the high-risk asteroids
are small in size. There are even a kind of opinion that small asteroids are rubble piles.

Kinetic energy penetration has been widely used in destroying cement building and
boulders in the ground. In this paper, a concept of destroying and deflecting asteroids
by kinetic penetration projectile is proposed. Through kinetic penetration, high-porous
asteroids would be deflected and broken up into small pieces, removing the threat to
Earth. In addition, compared with a direct impact, kinetic energy penetration does not
rely on kinetic energy transfer to change the asteroid's orbit, reducing the impact speed
and the technology requirements of navigation and control, and the mass of spacecratft.

The mission proposal aimed at the disintegration of asteroid with a diameter of 30
meters has been designed, including candidate asteroids, deep space trajectories,
high-precision navigation and control, structure and function of penetration projectile,
and the platform of spacecraft. The effects of asteroid porosity, size and mass of
kinetic energy projectile, impact velocity and angle on the effect of deflection and
disintegration were analyzed.
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