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Composite materials in low earth orbit (LEO)

)

LEO is hostile to many materials, with
micrometeoroids, debris, atomic oxygen (AO),
thermal cycling and radiation all capable of
damaging satellites and spacecratft.

Composites show promise due to excellent
specific properties but polymer component is
vulnerable to attack.

Addition of polyhedral oligomeric silsesquioxane
(POSS) nanoparticles improves resistance to
AO and UV and could improve mechanical
performance with few downsides.
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Atomic oxygen

 CFRP specimens exposed to AO
fluences equivalent to 1-24 months

in LEO.

« Significant reduction in mass
loss/erosion yield in laminates

containing POSS.

, Erosion yield in atomic oxygen
3
G 6 ¢
& 23 }
» 5 s
£
s ° : .
< [ ]
g .
©
g 2 + Panel 1 (No POSS)
s 1! e Panel 2 (5% POSS)
8 o |
Y0 5 10 15 20 25
AO fluence (10"20 atom/cm”\2)
Elic University of
§
BRISTOL

Bristol Composites Institute

; : [ q
Phy5|cal Sciences EPSRC Centre for Doctoral /M

Research Council Training in C ites Science, Wy 1. 1
ek (o=t ///////////// d

VQ University of 'I(////////‘
% I Engineering and g BRISTOL I,I/////I‘ //////// "




Mechanical testing

Tensile Test

« Large CFPR laminate panels were produced using

RTM. These show much better consolidation than P1 Samples - sl

previous laminates. - - -
* Higher strength and stiffness in laminate panel £ wo 5 w0 '

containing 5wt% POSS. = ”
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Future Work

Continue development of material through addition of
vitrimeric additives for self-healing functionality

« Thermal cycling to measure damage and assess whether a
vitrimer component can heal or reduce the damage.

Linear Accelerator Ring Accelerator

« Through ESA's IBPER programme the radiation resilience
and shielding potential of PBz composites will be '

investigated. JU://./

Fragment Separator
FRS

Experiment and
Storage Ring ESR

« Some PBz laminates will be sent to the ISS for exposure to o —— -y
LEO through the ESA Euro Materials Ageing programme. —
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