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2) Numerical Study
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Experimental Study
a) Set Up
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Experimental Study
b) Bifurcation Diagram

Dragramme de befwrcabon - Retour
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Numerical Study Collision equation :
a) Python Model U = Vp(tn) = — 1 (V5 no1(tn) — vp(ty))

Figure 1: Exemples de dynamiques de la bille en régime permanent

Hagime 17, A = 0.25 mm Regrme 21, Ap = 0.425 mm
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Numerical Study
b) Bifurcation Diagram
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Figure 2: Diagramme de hifurcabons en amplitudes

p=053, f=30Hz

3

0630 Y

L TR N

. = 1

) Taat -

i |

H | m o T T

et 4

. w5 o o i)

ESID.: ) Bt 5

FisE i o ey

CouE 1 e _F

1027 - et
= it
L Y L T

TPk LR s j

126 i r el
"E s s "aa

'.-.=b'|.. s ul
0075 =0

435 D44E0 D445 I'!-El'-'nl'.- 1455 D4RD



Yo = Vo 5i0,) Imm 5]

800

600

00

200

400

-600

-300

Numerical Study
c) Strange Attractor

Figure 6: Section de Poincaré (coordonnées polaires)

Ay =0.6 mm, f=30Hz, y =087
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Figure 7. Representation 4D de I'attracteur etrange (coordonnées sphengques)
Ay =0.6 mm, f=30 Hz, y =087
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Numerical Study
d) Lyapunov Exponant

ly1(t) —y2(t)| = dgexp(At)

Figure B: Trajectolres et écart de position pour deux Cl proches

Divargence de deux Cl proches de 1e-7 m Dwvergence de deux Cl hes de 1e-Tm
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   v n −  v P  (   t n ) = −   𝜇  (   v  B ,   n − 1  (   t n ) −  v P  (   t n ) )


   |   y 1  ( t ) −  y 2  ( t ) |   =    d 0   exp ⁡   (  𝜆 t )

