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The Problem

Northrop Grumman needs to protect
mission critical components of
spacecraft from micrometeoroids and
orbital debris. Debris under 5cm
diameter cannot be reliably tracked
or avoided and can easily exceed
20,000 mph while micrometeoroids
average 50,000 mph in low Earth
orbit. N —— N
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Materials & Methods

We were tasked with creating a trade
study of innovative shield concepts.
Limitations were placed on weight
(areal density =5kg/m?) and total
thickness (standoff =5cm). Designs
were rated for protective capabilities,
cost, manufacturability, flight
heritage, and nine other criteria. We
included common shield materials
such as Kevlar, Nextel and aluminum
but also explored additional, unique
materials. Protective capabilities

were modelled with a Microsoft Excel
Add-in provided by NASA.

Image Caption:
2.5 million frame per second I
photo of debris and ejecta
clouds during impact.
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Our Best Concept: “Steel Mesh”

The highest performing concept of the trade study is a Stuffed Whipple
Shield that features Nextel AF-10 and Stainless Steel Wire Mesh
disruption layers to break up particles paired with Kevlar KM2+ and
6061-T6 aluminum as containment layers to catch the debris cloud.
This concept excelled due to its flexible design that can wrap around
spacecraft easily, readily available materials, and low cost and weight.
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Image Caption: Rendering of hypervelocity impact test (HVIT) fixture for “Steel Mesh”
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