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Fragments (ejecta) caused by collision of the space debris have the potential to become the secondary debris. It
is important to know the composition and the formation mechanism of ejecta. Scaling law of ejecta size, in
particular, the effect of projectile diameters was discussed using cumulative number distributions of ejecta size
collected from test chamber when aluminum alloy spheres strike perpendicularly aluminum alloy thick plates.
From the results of different impact velocities and projectile diameters, the size and number of ejecta increased
as projectile diameter. Under the condition of a certain impact velocity, when ejecta length was normalized by
projectile diameter, the size distributions of the ejecta were consistent with each other.
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Fig. 1 Cumnlative number distribution of normalized ejecta length
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1. Background

Increase of space debris

Average velocity
of space debris

: approximately 10 km/s

Reason for the failure of
satellite ADEOS-IT L3
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2. Experimental Methods
Schematic diagram of a two-stage light gas gun
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Projectile
Aluminum sphere 2017-T4
1.6 ~ 7.0 mm diameter

Witness plate
C1100P-1/4H
150 mm X 150 mm
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Aluminum alloy target
A6061-T6

3. Results and Discussion
3.1 Definition of ejecta size
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3.2 Cumulative number distribution of ejecta size
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4. Conclusions @Dyt

1. The cumulative number of the size of ejecta was proportional to the projectile impact velocity to the power of 1.5 in the vertical axis.
2. The cumulative number of the size of ejecta was proportional to the projectile diameter to the power of 1.1 in the horizontal axis .
3. The cumulative number distribution the size of ejecta was fitted by a bilinear exponential distribution model.
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