Advances in Experimental Mechanics VIl
ISBN(softcover): 978-3-03785-202-6  ISBN(eBook): 978-3-03813-538-8

Table of Contents

Preface, Committees and Sponsors

Keynote Lecture 1

What Optical Metrology Can Do for Experimental Mechanics ?
W. Osten

Keynote Lecture 2

Application of 3D Traction Force Microscopy to Mechanotransduction of Cell Clusters
J. Notbohm, J.H. Kim, A. Asthagiri and G. Ravichandran

BSSM Measurements Lecture

Measurement of Thermomechanical Coupling and its Application in Stress and Damage
Analysis
J.M. Dulieu-Barton

Session 1: Validation of Dynamic Events

The Development of a Reference Material for Calibration of Full-Field Optical
Measurement Systems for Dynamic Deformation Measurements

A. Davighi, R.L. Burguete, M. Feligiotti, E. Hack, S. James, E.A. Patterson, T. Siebert and M.P.
Whelan

Image Analysis for Full-Field Displacement/Strain Data: Method and Applications
W.Z. Wang, J.E. Mottershead, C.M. Sebastian, E.A. Patterson, T. Siebert, A. Ihle and A. Pipino

Application of High Speed Image Correlation for Measurement of Mode Shapes of a Car
Bonnet
T. Siebert, W.Z. Wang, J.E. Mottershead and A. Pipino

Use of Integrated Simulation and Experimentation to Quantify Impact Damage
M. Feligiotti, E. Hack, G. Lampeas, W.Z. Wang, J.E. Mottershead and R.L. Burguete

Validation of Impact Simulations of a Car Bonnet by Full-Field Optical Measurements
G. Lampeas, V. Pasialis, T. Siebert, M. Feligiotti and A. Pipino

Comparison of Numerical and Experimental Strain Measurements of a Composite Panel
Using Image Decomposition
C.M. Sebastian, E.A. Patterson and D. Ostberg

Session 2a: High Speed Imaging for Dynamic Testing

High/Ultra-High Speed Imaging as a Diagnostic Tool
P.L. Reu

Approaches to Synchronise Conventional Measurements with Optical Techniques at High
Strain Rates
D.A. Crump, J.M. Dulieu-Barton and M.L. Longana

Performances and Limitations of Three Ultra High-Speed Imaging Cameras for Full-Field
Deformation Measurements
F. Pierron, R. Cheriguene, P. Forquin, R. Moulart, M. Rossi and M. A. Sutton

Damage Observation and Analysis of a Rock Brazilian Disc Using High-Speed DIC Method
S.P. Ma, D. Yan, X. Wang and Y.Y. Cao

Session 2b: Foam Materials and Structures

Assessment of the Deformation of Low Density Polymeric Auxetic Foams by X-Ray
Tomography and Digital Volume Correlation
F. Pierron, S.A. McDonald, D. Hollis, P.J. Withers and A. Alderson

Strength Hypothesis Applied to Hard Foams
V.A. Kolupaev, A. Bolchoun and H. Altenbach

21

28

33

39

45

51

57

63

69

75

81

87

93

99



Characterisation and Modelling of a Melt-Extruded LDPE Closed Cell Foam
Q.H. Jebur, P. Harrrison, Z.Y. Guo, G. Schubert and V. Navez

Verification of a Finite Element Simulation of the Progressive Collapse of Micro Lattice
Structures
R.A.W. Mines, S. Tsopanos and S.T. McKown

Session 3a: Welding Stresses

Model Updating for a Welded Structure Made from Thin Steel Sheets
M.N. Abdul Rani, D. Stancioiu, M.A. Yunus, H.J. Ouyang, H. Deng and S. James

Using Digital Image Correlation Techniques and Finite Element Models for Strain-Field
Analysis of a Welded Aluminium Structure
M. Flansbjer and T. Sjogren

Validation of Welding Simulations Using Thermal Strains Measured with DIC
M. De Strycker, P. Lava, W. van Paepegem, L. Schueremans and D. Debruyne

Local Elasto-Plastic Identification of the Behaviour of Friction Stir Welds with the Virtual
Fields Method
G. Le Louédec, M. A. Sutton and F. Pierron

Session 3b: Fracture Mechanics

Fatigue Crack Initiation and Propagation in SuperCMYV Hollow Shafts with Transverse
Holes
R. Li, W. Sun, T.H. Hyde, E.J. Williams and X.G. Wang

Accurate Measurement of Opening Displacement of Notch with Moiré Interferometry by
Changing Applied Load
S. Suzuki, T. Miyashita, H. Kimura and M. Kohjiba

Understanding Crack Tip Plasticity — a Multi-Experimental Approach
R.A. Tomlinson, Y. Du and E.A. Patterson

Experimental and Theoretical Study of Fracture Paths in Brittle Cracked Materials
Subjected to Pure Mode II Loading
M.R.M. Aliha and M. Rezaei

Session 4a: Advances in Digital Image Correlation

Assessment of Measuring Errors in Strain Fields Obtained via DIC on Planar Sheet Metal
Specimens with a Non-Perpendicular Camera Alignment
P. Lava, S. Coppieters, Y.Q. Wang, P. van Houtte and D. Debruyne

Digital Image Correlation Techniques for Analysing the Deformation Behaviour of
Compacted Graphite Cast Irons on a Microstructural Level
T. Sjogren, F. Wilberfors and M. Alander

Error Estimation of DIC for Heterogeneous Strain States
Y.Q. Wang, P. Lava, D. Debruyne and P. van Houtte

Full-Field Deformation Measurement via one Element Q-DIC
X.C. Zhang, J.L. Chen and N. Zhan

Session 4b: Impact and High Strain Rate Behaviour

Experimentation of Steel Fiber Reinforced Concrete Tri-Axial Split Strength under Quasi-
Static Loading and High Strain-Rate
J. Qu, G.P. Zou and P.X. Xia

Experimental and Numerical Characterization of the Impact Response of Polyethylene
Sandwich Panel: A Preliminary Study
C. Casavola, V. Moramarco and C. Pappalettere

Numerical Simulation and Testing of Water Impact of Structural Attachment Elements of a
Reusable Thermal Protection System

M.P. Dhanasekaran, A.G. Balamurali, T. Sundararajan, R.A. Jothi, R. Dileep, B.
Sankaranarayanan and M. Mohan

Dynamic Behavior of Advanced Ti Alloy under Impact Loading: Experimental and
Numerical Analysis
M. Demiral, A. Roy and V.V. Silberschmidt

105

111

117

123

129

135

141

147

153

159

165

171

177

183

189

195

201

207



Session 5a: Material Behaviour

Investigation of the Friction Variation with Sliding which is Commonly Observed in
Individual Fretting Test Cycles
D.M. Mulvihill, M.E. Kartal, D. Nowell and D.A. Hills

Effect of Indenter Geometries on Material Properties: A Finite Element Simulation
J.J. Kang, A.A. Becker and W. Sun

Determination of a Rubber-Like Material Model as an Inverse Problem
A. Derewonko and A. Kiczko

Effect of Viscoelastic Behavior on Electroconductivity of Recycled Activated Carbon
Composites

T. Sakai, T. Gushiken, J. Koyanagi, R. Rios-Soberanis, T. Masuko, S. Matsushima, S. Kobayashi
and S. Yoneyama

Analysis of the High Strain-Rate Behaviour of Polyethylene Based Nanocomposites
C. Gorwade, F. Hughes, D.Y. Cai, I.A. Ashcroft, V.V. Silberschmidt, G. Swallowe, M. Song and
S. Shaw

Session 5Sh: Measurement Innovations

A Phase Compensation Technique of Sampling Moiré Method for Accurate Single-Shot
Phase Analysis
S. Ri, T. Muramatsu and M. Saka

3D/4D Strain Mapping Using In Situ X-Ray Microtomography
H. Toda, K. Uesugi, Y. Suzuki and M. Kobayashi

Stroboscopic Fringe Projection Method for 3D Dynamic Displacement Measurement
X.Y. He, F.P. Zhu, C.F. Wang and Y.J. Xu

Speckle Pattern Characterisation for High Resolution Digital Image Correlation
G. Crammond, S.W. Boyd and J.M. Dulieu-Barton

Evaluation of the Integrity of a Human Molar under Compressive Loading Using 3-D Axial
Tomography

J.A. Beltran-Fernandez, Y. Espinal Gutiérrez, L.H. Hernandez-Gomez, G. Urriolagoitia-Calderdn,
D. Gomez-Medina, B. Espinal-Gutiérrez, G. Urriolagoitia-Sosa and E. Rodriguez-Escalante

Session 6a: Residual Stress

Ultrasonic Measurement of Residual Stresses in Welded Elements of Ship Structure
Y. Kudryavtsev, J. Kleiman and H. Polezhayeva

Measurement of Residual Stresses within a PWR Swaged Heater Tube
D.M. Goudar, E.J. Kingston, M.C. Smith and S. Hossain

Determination of X-Ray Elastic Constants for Q1N Submarine Pressure Hull Steel
S.P. Farrell, K.J. Avery and L.W. MacGregor

Finite Element Validation of the over-Coring Deep-Hole Drilling Technique
S. Hossain, E.J. Kingston, C.E. Truman and D.J. Smith

The Validation of Weld Residual Stresses for Use in Structural Integrity Assessment
S.K. Bate and P.J. Bouchard

Strain Evolution during Lap Shear Testing of SnCu Solder
S.J. Subramanian and V.K.R. Penmetcha

Session 6b: Vibration Analysis

Model Updating of an Enclosure Using Imaginary Elements
0.S. David-West, J. Wang and R. Cooper

Analysis of Forces in Vibro-Impact and Hot Vibro-Impact Turning of Advanced Alloys
R. Muhammad, A. Maurotto, A. Roy and V.V. Silberschmidt

Measurement of Tangential Contact Stiffness in Frictional Contacts: The Effect of Normal
Pressure
M.E. Kartal, D.M. Mulvihill, D. Nowell and D.A. Hills

Synchronization between Driving and Illumination Signals in a High Frequency
Stroboscopic Imaging System
C.F. Wang, Y.J. Xu, F.P. Zhu and X.Y. He

213

219

225

231

237

243

249

255

261

267

273

279

285

291

297

303

309

315

321

327



Vibratory Analysis of Turning Process
R. Serra

A Strategy for Delivering High Torsionality in Longitudinal-Torsional Ultrasonic Devices
H. Al-Budairi, P. Harkness and M. Lucas

Session 7: Validation Methods

Multi-Scale Modeling of Heterogeneous Materials and the Validation Challenge
C. Pearce and L. Kaczmarczyk

Validation of Micro-Slip in Interference Fitted Shafts Subject to Complex Loading Regimes
M. McMillan, J.D. Booker and D.J. Smith

Using Numerical Models to Complement Experimental Setups by Means of Active Control
of Mobility
T. Jungblut, S. Wolter, M. Matthias and H. Hanselka

Session 8a: Damage in Composite Materials

Analysis of Nonlinear Shear Deformations in CFRP and GFRP Textile Laminates
H. Ullah, A.R. Harland, R. Blenkinsopp, T. Lucas, D. Price and V.V. Silberschmidt

Pulse Phase Thermography and its Application to Kissing Defects in Adhesively Bonded
Joints
R.C. Waugh, J.M. Dulieu-Barton and S. Quinn

Application of FBGs Grids for Damage Detection and Localisation
K. Majewska, M. Mieloszyk and W. Ostachowicz

Acoustic Emission Source Characterisation in Large-Scale Composite Structures
M.J. Eaton, R. Pullin, C.A. Featherston and K.M. Holford

Dynamic Properties of Cortical Bone Tissue: Impact Tests and Numerical Study
A.A. Abdel-Wahab and V.V. Silberschmidt

Session 8b: Thermal Deformation

Coupled Thermo Mechanical Characterisation of Polymers Based on Inverse Analyses and
IR Measurements
A. Maurel-Pantel, E. Baquet, J. Bikard and N. Billon

Experimental and Numerical Analysis of Thermal Deformation in Thermoelectric Coolers
W.C. Wang and T.Y. Wu

Dynamic Response of Thermally Bonded Bicomponent Fibre Nonwovens
E. Demirci, M. Acar, B. Pourdeyhimi and V.V. Silberschmidt

Analysis of Creep Behavior of Polypropylene Fibers
B. Sabuncuoglu, M. Acar and V.V. Silberschmidt

Experimental Investigation of the Deformation of Built-up Members of Cold-Formed Steel
Profiles
I. Georgieva, L. Schueremans, G. De Roeck and L. Pyl

Strain Analysis of Pipeline Test Specimens Containing Longitudinal and Circumferential
Corrosion Defects
J.L.F. Freire, A.C. Benjamin, R.D. Vieira and J.L.C. Diniz

Session 9a: Photoelasticity

Experimental Study on Stress Field Parameters of an Interface Crack in Aluminum/ Epoxy
Z.K. Lei and X.M. Li

Determination of All Stress Components of Axisymmetric Stress State in Photoelastic
Tomography
A. Errapart

Effects of Ray Bending in Scattered Light Photoelasticity for Tempered and Annealed Glass
Plates
S. Hodemann, J. Kikas, H. Aben, J. Anton and A. Errapart

Assessment of the Interface Shear Strength of Metal-Polymer System Based on the Single
Filament Fragmentation Test Method
O.T. Thomsen and S. Charca

333

339

345

351

357

363

369

375

381

387

393

399

405

410

416

422

428

434

440

446



Spectroscopic Birefringence Mapping by Channeled Spectrum
T. Wakayama, T. Yoshizawa and Y. Otani

Session 9a: Thermomechanics

The Effect of Plastic Deformation on the Thermoelastic Constant and the Potential to
Evaluate Residual Stress
A.F. Robinson, J.M. Dulieu-Barton, S. Quinn and R.L. Burguete

Thermoelastic Stress Analysis of T-Stub Model
D. Carazo Alvarez, M. Haq, J.D. Carazo Alvarez and E.A. Patterson

The Application of Thermoelastic Stress Analysis to Evaluate Debond Damage in
Composite Sandwich Structures
R.K. Fruehmann, W. Wang, J.M. Dulieu-Barton and S. Quinn

Non-Destructive 3-D Determination of Interior Stresses
S.J. Lin, S. Quinn, B.R. Boyce and R.E. Rowlands

Residual Stress Interaction against Mechanical Loading during the Manufacturing Process
of an Assault Rifle Component )

G. Urriolagoitia-Sosa, A. Molina-Ballinas, V.F. Cedeiio Verduzco, B. Romero-Angeles, G.
Urriolagoitia-Calder6n, L.H. Hernandez-Gomez and J.A. Beltran-Fernandez

452

458

464

470

476

482



	Table of Contents

