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Measurement of Momentum Transfer in Hypervelocity Impact between Aluminum Alloy
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Some space debris travels around the earth while rotating. We hypothesized that the rotary motion of the space
debris is caused by the collision with micro size space debris. When a projectile and a thick target collide at
hypervelocity, many fragments from the thick target surface are ejected. When a projectile which simulated a
micro size space debris and a thick target which simulated a space debris collide at hypervelocity, many fragments
from the thick target surface are ejected. As a result, the momentum of the projectile is enhanced and moves to the
target. We measured the momentum transfer in hypervelocity impact using pendulum target.

This document is provided by JAXA.



614

FHMIZEWT T B SEREAE AR B E B JAXA-SP-18-011

TIWEZOLEGERTOESRERICE TLEHERHDAE

Measurement of Momentum Transfer in Hypervelocity Impact between Aluminum Alloy

E— (BPEE), BRBGA(BIX), RS, HREE AXA)
Koichi Hayashi(NIT, Toba College), Masahiro Nishida(Nitech), Hirohisa Kurosaki, Toshifumi Yanagisawa(JAXA)

1. Introduction
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2. Efficiency of Momentum Transfer

Ptotal = Pin t Pjet + Pejecta
Target =pin (1 + Pjet + pejecta)
Din Pin
I A n
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o Ptotal : Momentum of target
Ejecta ! )
Din : Momentum of projectile
Pjet  : Momentum of jet
Dejecta : Momentum of ejecta
n : Efficiency of momentum transfer
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Energy conservation law
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5. Conclusions

Efficiency of momentum transfer 7 in hypervelocity impact
between aluminum alloy was measured

e 77increases as the impact velocity is increased
e 77is changed by impact position of projectile

Next steps

e 77 measurement with greater impact velocity
e Establishment of h compensation method
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