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Bio-Based Textiles in Clothing: Europe 2025
15th & 16th January, Hilton Helsinki Strand, Finland
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Project duration

Driven by: LCA, LCC, customers and industrial specifications, end-users engagement

48 months
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Flax : U1 fine, U3 coarse, U5 coarser

Resolution : 5056 x 5056 x 2960 voxels
(diameter 21.48 mm, height 12.58 mm)
@pixel size 4.25 pym
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Finite element analysis
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Individual fibre

Elastic properties

% of components

%M celulose Biochemical analysis EL 65 GPa
Cristallinity rate Nuclear Mag—netic ET 9.8 GPa
_I: %mMpemicen 100 Resonance Gir 3.2GPa
anlignine 0 GTT 4.1 GPa
Homogenisation Vi 0.18
: —
Properties of components law Vpr 0.2

Ultrastructure of a flax fibre |From literature data

Estimation for flax (MFA = 0°)
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FE results: stress heterogeneity

M-3 a b = d 033
tAT B | a1 N/m?
‘l} ), 4 ? ‘ 3 ' = 10°
i i{'. ' { 1
' {| | | | 3‘
i ”‘f | o4
¥ ;1 | | {
| { U d | ; {08
'
8 . s ) |
(1 *;fif e ’ 07
:H { s S ] 1
H o . 5 { et
4 Bl
o x-? : '\ Hin g ' 4{ 0.5
2 Y | -f j
L i3 >§1 1 { : i ' L 1 0.4
HE ,’ i i :
.;. 2' Mo i { 0:3
Y F il : ! ,: :
i G N e 0:2
i ( % 3} { 0 ! {
4".’ ! r‘{ ; { :' ? 0.1
g | S #3 * 4 0

This project has received funding from the Horizon Europe programme under grant agreement No 101130741.
Views and opinions expressed are however those of the authors only and do not necessarily reflect those of the European Union,
the Horizon Europe or the HADEA. Neither the European Union nor the granting authority can be held responsible for them.

Co-funded by
the European Union



Localisation phenomenon
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Rowing behaviour

Stress contours (MPa)
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Yarn behaviour
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To conclude

U5

Ul

*  More homogeneous

* Less homogeneous
* Less stiff and more flexible

e Stiffer and more resistant to
deformation

* Less homogeneous
e Certain level of flexibility

This project has received funding from the Horizon Europe programme under grant agreement No 101130741.
Views and opinions expressed are however those of the authors only and do not necessarily reflect those of the European Union,
the Horizon Europe or the HADEA. Neither the European Union nor the granting authority can be held responsible for them.

Co-funded by

the European Union




JThe challenge is now to determine RVE for the yarn scale

JAllin one : Do we need a simulation to handle such complexity ?
(JMore data to be collected : friction, rupture criteria
JMore simulations to come : coupling between water transfer &

mechanical behaviour
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Thank you for your attention

Upwears.eu

Sofiane.guessamsa@inrae.fr

Sofiane GUESSASMA

®0

@UPWEARS-project

¥ UNIVERSITY OF
E ¥ CAMBRIDGE

INRA2 BE & 5 scion 7 gnversire = siie pamc tEssE

citeve

This project has received funding from the Horizon Europe programme under grant agreement No 101130741.
Views and opinions expressed are however those of the authors only and do not necessarily reflect those of the European Union,
the Horizon Europe or the HADEA. Neither the European Union nor the granting authority can be held responsible for them.

Co-funded by

the European Union




Multi-scale approach

Microfibril coordinate system Local coordinate system
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Multi-scale approach
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