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Direct Manufacturing of Structure Elements for the Next Generation Platform

 Artes 5.1

The aim of the project “Direct Manufacturing of structure elements for the next generation platform” is to examine the ability
of using Additive Manufacturing for producing structural metallic parts used in actual telecommunication satellites. Therefore
trade-off methodologies to select feasible parts, test and verification plans as well as manufacturing strategies for space
parts are to be developed.
In a first step a trade-off methodology was developed and used for selecting sample parts of already developed satellites.
Based on this procedure actual structure elements were identified and ranked according to two types:
- Case A parts: identical elements applicable to each platform
- Case B parts: more complex parts featuring a high buy-to-fly ratio
Typical relevant parts are those with a high buy-to-fly ratio and time-consuming or complex fabrication steps. For each case
one part was examined in detail. These parts were built in the Selective Laser Melting (SLM) process. The resulting
improvements gained by changing the manufacturing process regarding costs, weight, waste and time reduction were
figured out.
For manufacturing of space parts there are special requirements like an extremely high reliability and lightweight design
demanded. Additive manufacturing enables these lightweight designs but also requires a special quality assurance.
Therefore a space dedicated test and verification plan as well as a special manufacturing strategy for both parts were
developed. This will help to develop standardized test, verification and quality assurance processes in the future.
For the examination of cost reduction for near series production of identical parts applicable to each platform (case A) the
“edge inserts” were selected. They are glued into CFRP-panels and are used to provide screw holes for mounting of further
parts. Due to an elaborating conventional machining and the ability to fit many items in one build job, a reduction of
manufacturing time is expected.
For the evaluation of weight, waste, time and cost reduction for complex parts with a high buy-to-fly ratio by use of an
AM-specific redesign of parts, the “Reaction Wheel Bracket” is used. Four of these brackets are used per satellite to mount a
reaction wheel for adjusting the orientation of the satellite without using propellant. The part was redesigned with a topology
optimization to gain a huge weight reduction.


