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L. Heller, *Institute of Physics, Prague, Czech Republic

NiTi Knitted textile (¢ 100 um)
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Introduction
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Mechanical behaviour
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Biaxial testing
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Biaxial testing Camera
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Introduction
Biaxial testing
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Introduction
Data we would like to extract :

* Displacement fields
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Introduction

How to extract these data ?
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* Displacement fields / Strain fields
* Geometria of wire/loops

* Gliding => energy dissipation by friction

DIC VS Adapted Image Processing
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Introduction
|. DIC

ll. Data Processing
a) Displacements fields
b) Shape and gliding
Conclusion
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l. DIC
II. Data Processing
a) Displacements fields
b) Shape and gliding
Conclusion
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l. DIC

2D Digital Image Corrélation (Vic 2D)

Not an optimal speckle...

* Displacement fields / Strain fields
* Geometria of wire/loops
* Gliding => energy dissipation by friction
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l. DIC

Can we do better ?

Well, yes |
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Introduction
l. DIC
ll. Data Processing
a) Displacement fields
b) Shape and gliding
Conclusion
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Il. Data Processing

a) Displacement fields

Loop center identifcation
(Bwlabel, Matlab)

Loop center

=> more physical meaning ©

* Displacement fields / Strain fields
 Geometria of wire/loops
* Gliding => energy dissipation by friction

Knitted structure
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* Displacement fields / Strain fields

 Geometria of wire/loops

Il. Data Processing
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* Displacement fields / Strain fields

* Geometria of wire/loops

Il. Data Processing
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* Displacement fields / Strain fields

” Data PrOCESSIng * Geometria of wire/loops

a) Displacement fields * Gliding => energy dissipation by friction
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ll. Data Processing

We exctracted :
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* Gliding => energy dissipation by friction
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Outline

Introduction
l. DIC
ll. Data Processing
a) Displacement fields
b) Shape and gliding
Conclusion
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Displacement fields / Strain fields

” Data ProceSSIng Geometria of wire/loops

b) Shape and gliding * Gliding => energy dissipation by friction

Spoiler :
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* Displacement fields / Strain fields

“ Data ProceSSIng * Geometria of wire/loops

b) Shape and gliding  Gliding => energy dissipation by friction

PP PP P @‘66@006

BRRBERBIR @%g’@%@ 9
PRRBRI2EE 228 _
RBREBBY %’@ 2%2 g%@%@ / |\ |

ﬁe@%é’g@%é@ B8 %8 SEIBE T

TR R BEBE I 3RS Zg ~, 3 ,

;L,o% o%gg c%@% ogog o 2%@8’ @%@32 . .":‘1 !

TR EERE R DR BERES .._.?,HJ%;L—#’

TRRERRR Qg@b@ RIRRY 4 [

R ERERRRFRE Y i H | ’.‘

T EBRBRSB @82%@9@%@8@%2% B9 | !

REERE R ERFERRE BXK, — S__,,f—?s..ﬂ - r”d"*

9p Gp G G B8 @f})&@oc o
%WI -_;K#L\__;L.#

20



Displacement fields / Strain fields

” Data PrOce55|ng * Geometria of wire/loops

b) Shape and gliding  Gliding => energy dissipation by friction

Bwlabel
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Il. Data Processing
b) Shape and gliding

Displacement fields / Strain fields

* Geometria of wire/loops
* Gliding => energy dissipation by friction

Bwlabel
Bwperim
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Displacement fields / Strain fields

” Data PrOCESS|ng Geometria of wire/loops

b) Shape and gliding  Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PrOCESSIng Geometria of wire/loops

b) Shape and gliding * Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PrOCESS|ng Geometria of wire/loops

b) Shape and gliding  Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PrOCESSIng Geometria of wire/loops

b) Shape and gliding * Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PrOCESSIng Geometria of wire/loops

b) Shape and gliding * Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PrOCESSIng Geometria of wire/loops

b) Shape and gliding * Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PrOCESSIng Geometria of wire/loops

b) Shape and gliding * Gliding => energy dissipation by friction
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Displacement fields / Strain fields

II. Data PrOCESSIHg * Geometria of wire/loops
b) Shape and gliding * Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PrOCESS|ng Geometria of wire/loops

b) Shape and gliding  Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PrOCESS|ng Geometria of wire/loops

b) Shape and gliding  Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PrOCESSIng * Geometria of wire/loops

b) Shape and gliding * Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PFOCESS|ng * Geometria of wire/loops

b) Shape and gliding e Gliding => energy dissipation by friction
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Displacement fields / Strain fields

” Data PFOCESS|ng * Geometria of wire/loops

b) Shape and gliding e Gliding => energy dissipation by friction
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Outline

Introduction

l. DIC

II. Data Processing

lll. Comparision

IV. Further processing
Conclusion
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Conclusion
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* Displacement fields / Strain fields

* Geometria of wire/loops

* Gliding => energy dissipation by friction
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DIC (Vic 2009)
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The End
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Idée : Solide soumis a deux efforts

Friction
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Centre de gravité
Poids mg
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Centre de gravité
Poids mg
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Historiquement :
Matériau architecturé,
Tricots de métaux (acier, NiTi, etc)

Utilisation possibles : en NiTi, c’est biocompatible !

Langue de boeuf

Non linear behavior
Anisotropy

2,2
Stretch = L/LO

Gipsa Lab collaboration (P. Perrier)



Introduction : utilite

Historiquement :
Matériau architecturé,
Tricots de métaux (acier, NiTi, etc)
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Introduction : utilite

Parametres :

> Géométrie,

> Diametres,

» Traitement thermiques
» Shape setting

Historiquement :
Matériau architecturé,
Tricots de métaux (acier, NiTi, etc)

Applications ?

M 4
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Analyse: Géométrie ini
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Répariition de la largeur inifiale des mailles
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e Cellulei

Analyse: Géométrie ini

Répartition de la grande largeur initiale des trous
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e Cellulei

Analyse: Géométrie ini
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Approche numerique : Modele EF
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