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CirCarBio: Smart and circular
composite materials

Kunal Masania and Julie Teuwen, k.masania@tudelft.nl, TU Delft

BACKGROUND 2 ) =

Anisotropic biological materials, such as wood or bone, exhibit lower embodied energy and
remarkable mechanical properties through the shaping of chemically simple building blocks into
hierarchical architectures. The structures of biological materials are built with an exact chemical
composition and sequence that enables precise folding into complexes to facilitate their function
as well as enable repurposing. This encourages the development of high-performance materials
that serve In stress critical scenarios, and could be recycled.

HOW? P
We propose to address this challenge by developing fundamental new understanding on the development of new
microstructures and shaping of discontinuous recycled carbon fibres and using them in manufacturing of biologically-

Inspired composite materials with unprecedented heterogeneous architectures. Recycled fibre materials offer great
promise through their second application life cycle in stress critical applications if key hurdles can be addressed.

1. Discontinuous Carbon fibre reinforced protein composites 2. Designer protein matrices & biomineralisation
a | c & \\\ I s Slilkﬁbre =) silica shell is fabricated
-~ T X ",,' v el rowetah ol \i{SP‘”ﬁ“_\s‘ad"eSic'S Peptides induce
"?\{ﬁ;; .= RS cipitation of silic

pre—p
gy
| e

©)
S”k_ Sgigﬁg_E%g%%tgc%rgsﬁsglgLegIg%id
Woigk et al. Comp Sci. Tech 2022  Fully recycled fibres (VCarbon) E«, | /
 —
RESULTS P
m— — B) T . - A Traditional brittle material We propqse to fle|d, for the first
o moie ) Em,fl,“t N ’ N time, englneered.llvmg
o N SR ;g o o e |5 _"‘ composite materials.
= e, 4
¥y g O g e |5 The approach promises to offer
e e £ a7 sasoive @ highly sustainable route to
> Sl o more intelligent and circular
EopmTT N carbon fibre composite
y g [ selrhealng materials systems that will play
e W i IR P a major role in our sustainable
Specific stiffness (MN-m)/kg CO, normalised specific stiffness (MN+m)/kg > avi ation goa|s for 2050

Time

Nettersheim et al. Comp Sci. Tech 2024

Promising Research Knowledge Event | 21 November 2024  UCHTVAART

Acknowledgement
This research is conducted within the research and innovation programme Luchtvaart in Transitie,

which is co-funded by the Netherlands National Growth Fund
© TU Delft 2024. All rights reserved


mailto:k.Masania@tudelft.nl

	CirCarBio: Smart and circular composite materials 

