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Study Objective

▪ Growing LEO constellations drive demand for Design-for-Demise solutions to reduce on-ground 
casualty risk

▪ Demisable structural joints should replace conventional ones to enable early break-up of the 
primary structure

▪ LEO satcom platforms Study targets:

▪ Improve on-ground casualty risk compliance by one order of magnitude 

▪ Enable direct heat flux to internal units 

▪ Task: Design, manufacture and test demisable primary joints suitable for future LEO satcom 
platforms with a target TRL of 4
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Study Approach

Task 1

• Scenario & State 
of the Art

• Definition of 
study case & 
requirements

• Initial re-entry 
simulation

Task 2

• First joint design

• Sample definition

• Test Plan

• Test prediction 
simulations

Task 3

• Preliminary 
Testing

• Re-entry 
chamber (AAC)

• L2K (DLR)

Task 4

• Reiteration of 
joint design and 
samples

• Test prediction 
simulations

Task 5

• Verification 
Testing

• Re-entry 
chamber (AAC)

• L2K (DLR)

Task 6

• Technology 
Assessment & 
Development 
Plan



4

Study Case: FrankensteinSat

▪ Representative generic LEO telecom satellite platform 
based on current & future constellations (e.g. Iridium 
2G) using publicly available data

▪ Baseline design for initial re-entry simulation:

▪ Aluminium sandwich panel design with inserts

▪ Conventional aluminium brackets as internal joints

▪ Study shall conclude by repeating re-entry simulation 
using test results of demisable joints to verify impact 
on satellite level

CAD model of FrankensteinSat
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Re-entry Simulation using SCARAB

▪ Baseline re-entry simulation without any demisable 
joint solutions

▪ 15 simulation cases were performed with the same 
starting position (at about 125 km above the equator, 
inclination 68.4 degrees), but different altitudes

▪ Temperatures at each cleat positions have been 
extracted and show drastically different results:

1. At the outer edge, a temperature of ~180°C is 
reached at an altitude of 82 – 110 km

2. In the shielded centre, this temperature is 
reached at 70 – 82 km

▪ Demisable joints need a low triggering temperature!

Contributor Ac [m²] Contribution

Reaction Wheels 2.407 38.4%

Tank 1.447 23.1%

Main Payload 1.396 22.3%

Battery 0.894 14.3%

Solar Array Driving Mechanism 0.123 2.0%

TOTAL 6.268

Main Casualty Area Contributors

SCARAB model of FrankensteinSat

Pos 2

Pos 1
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Investigated Demise Technologies

▪ Objective of selected joints: maximise 
applicability across a broad range of platforms 
and joint design concepts.

▪ Demisable Inserts

▪ Face-to-Face inserts

▪ Edge inserts

▪ Bonded two-part CFRP & aluminium brackets

▪ Demisable anchor nuts

▪ CFRP brackets with demisable matrix

Face-to-face inserts Bonded two-part bracket Anchor nut CFRP bracket

Overview of all samples for the first test campaign
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Sample Design & Setup

▪ Samples consists of two sandwich panels that are connected at a 90°
angle using a demisable joint

▪ Upper panel is used for mounting the sample

▪ Lower panel is connected only by the joint and can therefore 
become detached if the mechanism is triggered successfully

▪ Additional masses were used to introduce static loads

▪ First half of testing was performed in the re-entry chamber at 
AAC with a heat flux profile representing a re-entry

▪ Second half of testing was done at the L2K plasma wind 
tunnel at DLR with a heat flux of 50 kW/m²

Heat flux profile used in re-entry chamber

Sample mounted in L2K plasma wind 
tunnel
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Preliminary Results

▪ Tests in the re-entry chamber and plasma wind tunnel provided insights in the behaviour of the 
joints, either confirming the design choices or indicating areas for improvement

▪ Bonded solutions showed a quick and reliable separation

▪ Inserts and anchor nut indicated reliable triggering in all tests before the demise of the panels, but 
did not separate due to a mechanical issue under the tested load case

▪ CFRP bracket with demisable matrix showed no improvement

Bonded two-part CFRP bracket on the outside position in L2K CFRP bracket with demisable matrix in L2K
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Summary & Lessons Learned

Lessons Learned:

▪ Low heat flux testing needs careful selection 
of sample geometry

▪ Mechanical loading significantly influences 
test results, therefore choice between: 

▪ Simple test setups, which are easy to 
analyse 

▪ Complex test setups, which are more 
representative of real-world conditions 

Summary:

▪ Most technologies successfully showed their 
core principle in the post test analysis

▪ Simulations reliably predicted the trigger 
timings

▪ Potential for design improvement was 
identified and will be addressed with the 
second test campaign

▪ Positioning of the joint on the outside 
drastically improves time to demise by 
enabling direct heating



THANK YOU FOR YOUR ATTENTION!

Marcel Övermöhle

Christian-Pommer-Straße 47 Phone +49 531 24466-274
38112 Braunschweig marcel.oevermoehle@invent-gmbh.de
Germany www.invent-gmbh.de


	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10

