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ABSTRACT

The establishment of reasonable and reliable scaling laws is the prerequisite for the study of asteroid impact in scaling method. By using scaling laws, the results of the tests and simulations in the laboratory can be used to simulate the real asteroids impact events under specific conditions accurately. This paper presents four kinds of scaling laws about the asteroid hypervelocity impact and the process of validating these laws in the methods of tests and simulations. In this paper, steel ball was selected as projectile to simulate the iron asteroid, and granite, the most widely distributed geotechnical material on the earth, was selected as target material. The scaling laws in scale, momentum and kinetic energy for the crater and the scaling laws in scale for the debris clouds of granite under hypervelocity impact conditions have been established by the means of the dimensional method. Then the preliminary numerical investigation has been made with SPH method and the HJC model of granite to get the damage characteristics of the granite impacted by spherical steel projectiles with diameters of 5 mm, 10 mm and 20 mm and velocities of 2.5 km/s and 4.0 km/s. Meanwhile, the tests under the conditions which are same as the simulation have been taken in the ballistic range. The applicability of the simulated methods and the scaling laws have been validated preliminarily. Finally the further numerical investigation of the diameters ranging from 5 mm to 100 mm and the velocities ranging from 2.5 km/s to 10.0 km/s has been accomplished. It is shown from the results that the scaling laws are still tenable when the kinetic energy of impact becomes larger.
