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Setup

{L : fibers’
Traction | length
force |
machine,

v fixed

v=1cm/mn
N hairs (around 27000)

1 hair:

d (diameter) : 80-60 microns
L (length) : 3-5 centimeters

E (young modulus) : 3-5 GPa



Force [N]
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Variation of the force in the height z

Compression

Decompression

5 cycles
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distance

Young
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F(L,d, N,z FE, )

/LN

length diameter nNumber

\

friction
coefficient

6 independant variables



Force [N]
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Compression
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6 independant variables



Big deformations

Force [IN]
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Compressing brushes and varying the
fibers’ length

Chopped brush Original brush

1cm

------ 11 cutting planes L varying between

-----Al “lhr 2 brushes 29,7mm and 13mm




Force [N]

Compressing brushes and varying the
fibers’ length

L varying between
29,7mm and 13mm
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New unit: crushing distance |

F only depends on |

Traction
force
machine,
v fixed

One
notation for
one coordinate

Two notations
for one
coordinate so no
one understands
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Scaling law model for the force

distance T;%Lg:’?“s
F(L,d,N7Z,E,M)
with: =3 -5 GPa /N \

length diameter number  friction

I =29 10—18 I].’l4 coefficient
e 3

l:L%z F(la%laNaan’)

\ 4

Scaling law for F F 0.6 %
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Compressing brushes and varying the
fibers’ length

Mastercurve for
every fibers’
length

Foc%

0.01 0.015 0.02
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Compressing brushes and varying the
number of fibers

F(I,I(N)E, )

} 5 cuts

N varying between
27 700 and 5800 fibers
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Compressing brushes and varying the

number of fibers
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VIN/FY [N 1/2]
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Compressing brushes and varying the
number of fibers

— Me: try a new scaling

f Data: *collapse to a mastercurve*

0.01 0.015
Enfoncement [m] I [m]
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Types of brushes

using
one brush

using
two brushes




Slope for different number of fibers —

round brush
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lnwf x 10
It works for both of our brushes, with
different coefficients

a x N



Return - decompression
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Comparison compression and
decompression
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Different prefactor for traction and compression
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Conclusion

Big\deformations Small deformations
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F=FEN ?21 Bump at constant €
kis different for But different from single
compression and hair experiments

decompression
k does not depend on L



F.L2 [N.m3}
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Statistics of the force-
displacement curves

Perspectives i
| m\ﬂ/’/\

Interleaving two \./
brushes

‘ DATA EVERYWHERE






Compressing brushes and varying the
fibers’ length

—
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No dependency in the fibers’ lengths
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1/VF [N"1/2]

Compression du pinceau — fit
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La force ne
déepend que de
'enfoncement
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Slope for different number of fibers — flat
brush

Nombre de poils [mm]
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Figure recapitulative sur les pentes et
préefacteurs

F:kN]f—j a=kNEI
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Caracteéristigues des poils

Diametre varie le long Diameétre d’un poil en fonction de la distance a la base

du poill, PR

Module dYoung:3a5 .l
GPa pour des poils en
polyamide,

microns

Longueur:2a5cm

Epaisseur

Nombre de poils :
27700 (mesure pesée)  =r
a 37600 (mesure
geomeétrique)

Distance a la base [mm]



Questions en suspens
F=kEN%

Pourquoi le préfacteur k est différent a I'aller et au
retour ? Est-ce qu’il est possible d’avoir une prédiction
théorique pour Kk (il est proche de 1 a l'aller) ?

Est-ce qu'il est possible d’avoir un modele qui fitte
mieux les données des tres grandes deformations, et
qui explique donc 'hystérésis ?

D’ou vient le décalage sur le snap entre les
experiences a poil unique et les expériences avec les
pinceaux ?
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