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Abstract

To better understand the outcome of spacecraft breakup caused by hypervelocity impact, new inte-
grated analysis of the data from historical and recent spacecraft impact tests are performed. The historical
data come from the tests conducted in 1970s to 1990s, including the earliest tests on insulated fiberglass
wall conducted by T D Bess, and the subsequent tests such as PSI series, SOCIT series and P78 flight
test. The recent data come from the simulated satellites impacts conducted by Hanada’s team in Kyushu
University of Japan and CARDC’s HVI team independently. The impact velocities of these tests are
from 1.4 to 7 km/s. Three main results are concluded from these data: 1) the mass distribution curves
in the logarithm coordinate could be divided into three sections, corresponding to large debris, middle
scale debris and fine particles, which correspond to different debris generation mechanisms respectively; 2)
transition points between the three sections exist and they are related to the impact energy; 3) the slope
of the mass distribution curves represents the speed at which the debris number grows with the decrease
of the debris mass, and the slopes are found to be positively related to the spacecraft bulk density and
the relative impact velocity.
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