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ABSTRACT 
 
 While orbital debris of ten centimeters or more are tracked and catalogued, the difficulty 

of finding and accurately accounting for forces acting on the objects near the ten centimeter 

threshold results in both uncertainty of their presence and location. These challenges result in 

difficult decisions for operators balancing potential costly operational approaches with system 

loss risk. In this paper, the assessment of the feasibility of protecting a spacecraft from this cata-

logued debris is described using numerical simulations and a test of a multi-shock shield system 

against a cylindrical projectile impacting normal to the surface with approximately 15 MJ of ki-

netic energy.  

The hypervelocity impact test has been conducted at the Arnold Engineering Develop-

ment Complex (AEDC) with a 598 g projectile at 6.905 km/s on a NASA supplied multi-shock 

shield. The projectile used is a hollow aluminum and nylon cylinder with an outside diameter of 

8.6 cm and length of 10.3 cm. Figure 1 illustrates the multi-shock shield test article, which con-

sisted of five separate bumpers, four of which are fiberglass fabric and one of steel mesh, and 

two rear walls, each consisting of Kevlar fabric. The overall length of the test article was 2.65 m.  

The test article was a 5X scaled-up version of a smaller multi-shock shield previously 

tested using a 1.4 cm diameter aluminum projectile for an inflatable module project. The distanc-

es represented by S1 and S1/2 in the figure are 61 cm and 30.5 cm, respectively. Prior to the im-

pact test, hydrodynamic simulations indicated that some enhancement to the standard multi-
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