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Fig.1 Comparison of calculation and test results.
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Fig. 2 Calculation results of various nose-shaped
Projectiles.

Table 1 Calculation results of ballistic limit velocity
and ballistic limit kinetic energy of various
nose-shaped projectiles.

Target Nose-shape Ballistic Ballistic limit
thickness limit kinetic energy
[mm] velocity [J]
[m/s]
1.0 Hemispherical 123 22.69
Planar 133 26.53
Hemispherical 123 22.69
(Rigid Body)
Planar 122 22.33
(Rigid Body)
0.5 Hemispherical 86 11.09
Planar 83 10. 33
Hemispherical 86 11.09
(Rigid Body)
Planar 83 10. 33
(Rigid Body)
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Fig. 4 Test results of various projectile materials.

Table 2 Test results of ballistic limit kinetic energy
and properties of various projectile materials.

Ballistic limit Modulus of| Tensile| Density
Kinetic energy elasticity| strength| [g/cm®]
[J] [GPa] [MPa]
t=0.5 t=1.0
mm mm
PE 10. 33 159.4 1.08 30 0. 950
PTFE 18. 82 78. 66 0.47 24 2.126
FRP 11.09 32. 41 20.7 138 1.804
SUS304 11.09 26. 53 196 713 7.93
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Summary.

NUMERICAL SIMULATION AND HYPERVELOCITY IMPACT TEST
OF SPACE DEBRIS IMPACT ON GEOSTATIONARY ORBIT

Yuji Yasuda Nozomu Masuda Keita Fukushima

Graduate school, Hosei University

Masahide Katayama

CRC Research Institute, Inc.

Kazuyoshi Arai Yutaka Tanaka

Department of Mechanical Engineering, Hosei University

In this study, the numerical simulation and the hypervelocity impact test of a space debris collision

phenomenon on geostationary orbit were investigated. The numerical simulation results were shown good

agreements with the impact test results and the validity of the macroscopic penetration mechanism of

collided material was shown. Further, hypervelocity impact tests using three kinds of plastic materials as

collision materials were performed, and the effects of properties of plastic materials on the ballistic limit

velocity (limit penetration velocity) of collided material were discussed.
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