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Abstract Momentum transfer factor f is the key factor to evaluate effect of kinetic impact. In this

paper, theoretical model of momentum transfer factor in kinetic impact is investigated, as well as the
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influence of impactor properties and small body structure properties on the factor. Meanwhile, the crater
effect and momentum transfer factor of small bodies with different kinetic impact schemes and structural
characteristics are studied. Results show that scaling law parameter u, a coefficient related to strength
properties of target material which is obtained by ground experiment fitting, has a great effect on the
factor. The velocity/density of impactor and density/surface strength of small body have a great effect
on the factor for small body with a single rock structure, while radius of impactor and gravity of small
body have a small effect. In the meantime, the value of f is significant. The factor is insensitive to
parameters of impactor properties and small body structure properties for small body with a rubble-pile
structure, and its value is close to 1. The formation of crater and momentum transfer factor in three
different kinetic impact schemes indicates that the initial kinetic energy of impactor has a great influence
on the factor. In the same kinetic impact scheme where gravity dominates the crater formation, the
momentum transfer factor of a C-complex asteroid is largest followed by S-complex and X-complex.

However, when strength dominates crater formation, the factors of all complexes are smaller and
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basically the same.
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estimated diameters of more than 5500 asteroids
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Table 3 Correlation between parameters and momentum transfer factor when gravity/strength dominates
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Table 5 Parameters for kinetic impactors of three types
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Table 6 Parameters for asteroids of different types
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