5" INTERNATIONAL CONFERENCE
ON MECHANICAL AND
PHYSICAL BEHAVIOUR
OF MATERIALS UNDER

DYNAMIC LOADING

SEPTEMBER 22-26,1997

5° CONGRES INTERNATIONAL
SUR LE COMPORTEMENT

MECANIQUE ET PHYSIQUE
DES MATERIAUX SOUS
SOLLICITATIONS DYNAMIQUES

22-26 SEPTEMBRE 1997

TOLEDO - SPAIN




Contents

Invited Conferences/Conférences invitées

Material Property Requirements for Modelling Metal Machining
T.H.C. Childs

Effects of Strain Rate and Temperature in Forming Processes of Metals

Session 1: Working Processes at High Speed
Techniques de mise en ceuvre des matériaux a hautes vitesses

Dynamic Compaction of Biomaterial Powders
M. Trécant-Viana, T. Le Neel, C. Canto-Nicolazo, E. Champion, M. Leroy and G. Daculsi

Shock-Wave Synthesis of Intermetallic Compounds Ti;Al, TiAl and Analysis of Heterophase
Structure Formation

E.V. Shorokhov, B.A. Grcenberg, T.S. Boyarshmova, S.V. Sudareva, V.I. Buzanov,

0.V. Antonova and E.V. Panova... T L S

Comparison of Constitutive Flow Curve Relations in Cold and Hot Forming
W eyer, A Welse and B HBRN ... ..omisiosnissorssossaarssssassiainsssnsiprusisssy

An Experimental Method for the Cutting Process in Three Dimensions
D. Toulouse, Y. Couetard, O. Cahuc and A. Gerard.....

Shear-Induced Exothermic Chemical Reactions

H.C. Chen, V.F. Nesterenko, J.C. LaSalvia and M.A. MEYETS .........ccovnuinrncninniasssssnssssesssnssscneans

Experimental Analysis of the Cutting Process and Chip Formation at ngh Speed Machmmg
G. Sutter, L. Faure, A. Molinari, A. Delime and D. Dudzinski... el

Working Process for Superconductors by Means of HERF-Technique
TR W] TR SR SR R S U RRY DR STY W S S S0

Pulse-Magnetic Processing Technology when Making Parts and Units of Aerospace
Engineering

V.A. Glouschenkov, F.V. Grechnikov and B.S. Malyshev.............c.ccoceueverercieinersnresssrerssssesasesssnes

V.N. Gulbin, A.G. Kobelev and D.E. Borissov...

Numerical Simulation of Ultrasonic Surface Treatment
R R. Balokhonov, P.V. Makarov and V.A. Romanova

Static and Dynamic Processing of Intractable ArFRP Laminates

Thermobimetals Mechanical Properties Produced by Exploswe Weldmg with Rolling

e LS ST T e e S e e o e S e e L DR I U

New Experimental Method for Consolidation some Refractory and Nonmetallic Powders
A Peikrishvili, L. Japaridze, N. Chikhradze and Z. Chikviladze ............................

Shock Wave Use for Diamond Synthesis

BN OEOleY: Y.V, Tararl ant S OB . o v e s it s onti sy s ca b S




VIII

Session 2: Experimental Methods
Méthodes expérimentales

Precision Measurements of Vehicle Crashworthiness by Means of a Large Hopkinson Bar
C. Alberting, . a0t Sl 0. LaDIDER. . ... o vt i snmrssaraisiaimntise s iosostwasinssbassavats s setind s draoat SEC RN

On Spurious Reflection Waves in Hopkinson Bar Tensile Tests Using a Collar
C.H. Npayen and LY. SCMERBIET .. .51 i liseronsiasts otessorasiosssfsnssistmhusanessasssaimiasorissssionisissminmseriminoan T

Stress Equilibrium in the Split Hopkinson Pressure Bar Test
L Wi Bl TR OO .. .. ciocutieioessinvisiessine risese it Sesesbsssearone seitivtsisssytus iasvississmmmarassic et

Measurement of Energy Reflection Coefficient Using Stress Waves
N. Nalayamna. T. Sano an@ B TaKRIE ... ..o v st inssdfis ot a0k ai it L

Materials Testing for Constitutive relations
D. Macdougall and ). BIardig. ...~ o riiosiiicorsaisisrinsisassaimissipimsiss s ppisemisrsteanss rranpsseansiinions IS

The Electromagnetic Cylindrical Compression: A Tool to Test Behavior Modeling under Large
Strain at High Strain Rate
J. Petit, Y.A. Alexeev, S.P. Ananiev and M.N. Kazeev

Scaling Effects in Penetration: A Taylor Test Approach
L Caramiis aud ST BIOIN ... oo bivkereersseons

Dynamic Behavior of Metals to Magnetic Field Pulses
M. Leroy, €. Nicolazo, P.F. Louvign® and T. THOBMS .......s.«iinsscsassssssmiansapsoseapssvoiniziassasbpispeassnmase

Phenomenon of Spiral Vortex Formation Over the Skock Wave Front
Vo Sobolowr sl 15 Bagiet FloWm: i liti .. i« oisramscssisersossessosnassiasgssrenioisussiprssssonos sspassstimongisriamsuint

Nouvelle méthode expérimentale d’étude du comportement dynamique a grande vitesse de
déformation des plaques minces - sollicitation par explosion
O.Pennetier ét'J. Renard ............ccoocciocciccniomnvions

Impact of Alumina Rods - A Computational and Experimental Study
L.C. Chhabildas, M.D. Furnish and D.E. Grady .............ccceceerrurrrncnreersersansesaessessnns

High Temperature Spalling of Alumina Bars
1. Nagat st N MO BEHEE] ... i srrs e amnetsnnsrronsretyameromsevacerbointms

Tensile Strength Measurements of Ceramic Materials at High Rates of Strain
F. Géalvez, J. Rodriguez and V. Sanchez

Impact and Penetration of a Borosilicate Glass
N.K. Bourne, L.C. Forde, J.C.F. Millett and J.E. Field

A Methodology and Tools for the Study of Composite Structures Under Impact Loading:
Application to Long Fiber Laminated Structures
F. Collombet, X. Lalbin, J.-L.. Charles, G. Jeronimidis and J.-L. Lataillade

In-Plane Impact Loading of Composites: Optical Evaluation and Crack Severity Assessment for
Graphite- Epoxy
F.G. Benitez and L Amdrades o ri st i i i s Rt i o edus ot e st W= e

The Use of High Strain Rate Testing to the Study of Turbine Missile Impact
J. Buchar, M. Lazar, S. Rolc and J. HEebICeK............c.couiesisnisansasess iibris i iroresit e IR IR S e |

Experimental Substantiation of Cracked Parts Dynamic Failures Diagnostics
A.B. Roytman and T.A. Bychenko




Definition of a Dynamic Optical Sensor for Measuring Unsteady Pressures
P. Chapuis and J.M. Maillard........................

Dynamic Local Strain Measurement From the Digital Image Processing of the Grating
Interrogation
V. Vallé, M. Cottron and A. Lagarde..............

76/62 PFF Projectiles Effectiveness
F. Javier Criado, A. Lazaro-Carrasco and J.L. Pérez Minguez..........

Measurement of the Effécts of High-Pressure Laser Shocks on Metallic Targets
T. De Rességuier, S. Couturier, J. David and G. Niérat............ccceverinerinrane

The Development of a Method of Measuring a Condensed Matter Electroconductivity for
Investigation of Dielectric-Metal Transitions in a Shock Wav
S.D. Gilev and T.Y. Mihailova.........c...cccccovenuus

The Procedure and Device of Pulse-Magnetic Loading Parameters Measuring
R.J. Jusupov, V.A. Glouschenkov and S.A. Igolkin

An Empirical Method of Dispersion Correction in the Compressive Hopkinson Bar Test
BT R A XTI i cicnsiss istons nenmsasss s sas s s e e SR

High Speed Tensile Testing

I.H. Hove, B. Andersson and T.E. Johnsen.............cocoovvevvvveecennn.

Expanding Ring Test: Numerical Simulation - Application to the Analysis of Experimental Data
B Llorea and A Juanieotena s . aial saent? ouibohd b i)t uplise ] simmetl wny

A New Parameter Characterising the Ballistic Performance of Ceramics
g A L AL D TR R () ANt s Sl e

Large Scale Impact Tests on 50 mm Diameter Tensile Samples - Correlation of Experimental
Results with Finite Element Models
lservand L. WHSOn....... 5o oaiosiviissiosmnsss

Impact Tensile Strength and Fracture of Concrete
M. Diamaruya, H. Kobayashi and T. Nonaka..............c.cccorerereirrnernnsicnsrennenns

On the Use of the Hopkinson Bar for the Determination of the Transient Dynamic Behaviour of
Pure Iron
M. Leroy, P.F. Louvigne, C. Nicolazo and P. Longere..............

A New Specimen Geometry for Compression Hopkinson Bars
B. Deltort, A. Neme and B. Tanguy ...........ccccccoenv...

The Effects of Friction on the Compresswe Behaviour of ngh Strength Steels
M. Ashton and D.J. Parry ... e by oo e e v gt

Mesures de température et de changement de phase de bandes de cisaillement adiabatique dans
un alliage TA6V
V. Pina, A. Riguet, P. Hervé et P. Miiller

Measurement of Shock Residual Temperature in Steel with the Help of Phase Transitions in
Zirconium and Titanium
AM. Podurets and A.R. Kutsar

Soft Recovery Device For Shocked Brittle Materials
J.P. Ponsonnaille and P.L. Héreil




X

Dynamic Stress Concentration Factor in the Strip Plate with Fillet
N. Nakayama, M. Ohashi, T. Sano, S. Horikoshi and H. Takeishi ...........c.ccccoveurnneen.

Investigation of Bulging During Impact in Composite Armour
H. Senf, E. Strassburger and H. Rothenhdusler...........c..ccocverinrnivernrenercnnnn.

High Speed Cinematography of Cracks Spreading Under Failure of Amorphous Metallic Alloys
E.D. Tabachnikova, Y.l. Golovin, M.V. Makarov and A.A. Shibkov

High Speed Photography of Moire Fringes. Application to Ceramics Under Impact
T. Bertin-Mourot, C. Denoual, G. Deshors, P.F. Louvigné and T. Thomas.......................

A High-Speed Photographic Study of the Rapid Deformation of Metal Annuli: Comparison of
Theory with Experiment
S.M. Walley, P.D. Church, M. Furth and J.E. Field

Investigation of Shock-Wave Characteristics of Porous Multi-Component Materials Under
Explosive Loading by Undisturbing Electromagnetic Method
V. Yakovlev, V.V. Pai and G.E. Kuz’'min

Pulse X-Ray Diffraction Study of Shock-Compressed NaCl

Material Behavior in Plane Polyurethane-Polyurethane Impact with Velocities from 10 to
400 m/sec
Do Tsukinovaky. E Zaretaky and . BEEVIER ... inmscitnssussesssonsssnssoamnessthsgssassnssunsssimbarssansnensssin

Large Strain Range Dynamic Testing at High and Medium Strain Rates, Using a Common
Scale SHPB
B ZRa0'ad ', Gl v coscniisasisisosie

Session 3: Mechanical Properties
Propriétés mécaniques

Dynamic Ductility of Metals
E. El-Magd, H. Scholles and H. Weisshaupt..............ccoceecvnireaans

X-Ray Diffraction Studies of Structures of Be, Al, LiF, Fe+3 % Si, Si, SiO,, KCI under
Dynamic Pressures from 2 Gpa to 20 Gpa

L.A. Egorov, A.l. Barenboim, V.V. Mokhova, V.V. Dorohin and A.I. Samoilov...........c..ccccrveuennev.

Enhanced Diffusion in Shock Activated Be-Al Interfaces
;A T L LY e R WAL [N P N A S

Study of Dynamic Behavior of Dense Silicon Nitride Ceramics at Elevated Temperature
L Xopn and T SHEOVE. ..o i it natinsanesiotnrsiis b s s

Dynamic Behavior of High Strength Armor Steels

I T e o T T Tt e B et i gt . ey S i g e o

Dynamic Mechanical Properties of Automotive Thin Sheet Steel in Tension, Compression

and Shear
M. Quik, K. Labibes, C. Albertini, T. Valentin and P. Magain ...............cccc......

Compression Tests of Polycrystalline a-Iron up to High Strains Over a Large Range of Strain
Rates
D. Ostwaldt, J.R. Klepaczko and P. Klimanek...........cccovemrmrirmennniersineinnnmminninns

Dynamical Behaviour of Very High Strength Nitrogen Alloyed Steels
Al Tichisnberger, B. 1ach 80 F, ROOBIL. ... insonmsmvmpinsmsomssiimssrisssinbom s

C3-355

. C3-361

v C3:367

C3-373




The Effect of Deformation in the Two-Phase Region of C-Mn and Microalloyed Steels on
the Mechanical Behaviour of the Resulting Structure
J. Majta, A. Zurek and M. Pietrzyk ..........

Conditions for Shear Band Formation in Tungsten Alloys
H. Couque and N. Eches.......

Dynamic Tensile Behavior of 93wt.% Tungsten Alloy and its Fractal Features of Fracture
B.-P. Zhang, C. Ding, B. Liu, T. Jiao, H. Lin and S.-H. Zhou.........c.cccvvrurnuve.

Analysis of Shear Band Effects in Titanium Relative to High Strain-Rate Laboratory/Ballistic
Impact Tests
L.W. Meyer, L. Krueger, W. Gooch and M. Burkins..................

Influence of Strain Rate and Temperature on the Structure. Property Behavior of High-Purity
Titanium
G L ... L R i 1o s 0 oo on LR s e A ot I s DA TR AR VR« s ieuspasois g

On the Quantitative Evaluation of Adiabatic Shear Banding Sensitivity of Various Titanium
Alloys
C. Mazeau, L. Beylat, P. Longére and P.F. Louvigné...

High-Strain, High-Strain Rate Deformation, Shear Localization and Recrystallization
in Tantalum
Y.J. Chen, J.C. LaSalvia, V.F. Nesterenko, M.A. Meyers, M.P. Bondar and Y.L Lukyanowv .........

High-Strain, High-Strain-Rate Deformation Behavior of Tantalum and Tantalum-Tungsten
Based Alloys
7 0 TR U 8 R S e e e et o S s g L

Thermomechanical Properties of Polymers at High Rates of Strain
Al eoianowskl U Rats 80T, BIRRIINE <5 cocwin oo o thansrmarsiistnssessiis s sessos Samnos Mbsbssxemssioasinsvers - SedHRAL]

Crystallinity Increases in Semi Crystalline Polymers Dunng ngh Rate Testmg
G.M. Swallowe, J.O. Fernandez and S. Hamdan .. SR SR o T s oo meme ek Sl 2 L L

High-Strain-Rate Behavior of Several Typcs of Epoxy -Based Compos1tes
V.V. Silvestrov and A.V. Plastinin... = ST e Py, B

Material Characterization Tests and Modelling of Carbon Fibre T300/914 at Impact Rates
of Strain
SR Hallott and C. BT . neoaesivoserisosssssisnsasvasussis seibiibssvinrsivts St

Uniaxial Compressive Behaviour of an Isotropic Graphite
Ac CasculluelBang TP amne: Al uh et s e RS oG s Lol B M st

Low- Melting Metal Resistance to Plastic Strain in Shock-Compressed State
Yu.V. Batikov, B.L. Glushak, S.A. Novikov and N.D. Fishman

The Influence of a Degree of Initial Material Defects on the Strain Structure Formed in
the Explosive Collapsing Thick-Walled Cylinders
NARESDaRaT L, Ekyanoy S L. CLBREMII0, . oo i e e s S s s R

Dynamic Properties of Some Wood Species
A Brapoy. and A K. LOMBNOY . s iminihoininsiibsmssiusints irmssamansss

Dynamic Yield Strength of a Zirconium Base Metallic Glass
C.F. Cline, L. Jacobson and J.E. Reaugh .....

Dynamic Behaviour of Polycarbonate/Polyurethane Multi-Layer for Transparent Armor
W. Togueboenf, B. Mortaigne and C. COMBNOE .........iwsiemirsisissssmmismsistsisssvssvisseiomsssssessosints




XII

Comportement du béton en dynamique rapide
J.F. Dubé, A. Kanji Nanji et C. Wielgosz ..........ccumevncinnicnannns

Localisation of Deformation and Damage under Adiabatic Compression
E. El-Magd, C. Treppmann and H. Weisshaupt

Dynamic Strength of Fiber Glass Shells

M.A. Syrunin, A.G. Fedorenko and A.G. IVANOV.......c.csevsriismssmsasisensiessisiiscsisssiinisstsiasisssssasisas

Influence of Temperature and Strain Rate on the Mechanical Behavior of Adiprene L-100
G.T. Gray 111, W.R. Blumenthal, C.P. Trujillo and R.W. Carpenter II.....

Shock Behaviour of 3D Carbon-Carbon Composite
P.-L. Héreil, O. Allix and M. Gratton ...........ccccrvuniniccccrnsnnnnnn,

Experimental Characterization of Shock Wave Behavior of Porous Aluminum
P.-L. Héreil, S. Bonnan and F. Collombet.......................

Contribution du test d’expansion d’anneaux a I’étude de différentes lois de comportement
élastoplastique dans le domaine des grandes vitesses de déformation. Application au cuivre
et a I’acier Mars 190

A. Juanicotena et F. Llorca

Hardening of Nitrogen Alloyed Steels by Shock Waves
E. Lach, P. Uggowitzer and F. Rondot...........ccoovinmeeiiomiisnisisiinisinnnens

On the Application of Fiber-Reinforced Materials of Low Density in Construction Elements
Subjected to High Loads
H.F. Lehr, E. Lach, U. Wiese and A. Bohmann.......................

Thermomechanical Properties of Polycrystalline Vanadium in Compression
AM. Lennon and K.T. RAMESN ......ccoiseesuesrericssersusnassonsassassssnsassossosssoossanastasasssiansos ssssssanons ooy

Investigations on Granular Ceramics and Ceramic Powder
L.W. Meyer and I. Faber

Behavior of Quenched and Tempered Steels under High Strain Rate Compression Loading
L.W. Meyer, K. Seifert and S. Abdel-Malek...........cocooviiiiniinnnss .

Shear Localization and Comminution of Granular and Fragmented Silicon Carbide

C.J. Shih, V.F. Nesterenko and M.A. MEYETS .....ccceevvrreemnmsescniniisiniiiisninis i ssisns s s sssas

Viscosity of Metals under Shock-Loading Conditions
V.N. Mineev and A.V. Mineev

Dynamic Behavior of a Shock-Loaded Glass-Ceramic Based on the L120-A1203 8102 System
M. Hiltl and H. Nahme.... i

Dynamic Characterization of TiAl Intermetallic in Hot Compression
P. Gardiner, H. Miguélez, R. Cortés, Y. LePetitcorps, B. Dodd and C. Navarro

Mechanical Behaviors of B-Titanium Alloy at High Rates of Strain
K. Ogawa.... By B BN oo 3 A M C e

The Effect of Strain Rate on the Compressive Stress-Strain Properties of PEEK and Epoxy
Carbon Fibre Composites

Validation of Constitutive Equations for Steel
T. Valentin, P. Magain, M. Quik, K. Labibes and C. Albertini ............ccosvenni




Dynamic Axisymmetric and Non-Axisymmetric Buckling of Finite Cylindrical Shells in
Propagating and Reflecting of Axial Stress Waves
X. Xu, J. Xu, S. Liu and K. Liu

Thermomechanical Response of Aluminum to Pulsed Electron Beam

Session 4: Modelling Behaviour
Modeélisation du comportement

Evaluation of the Parameters of a Constitutive Model for b.c.c. Metals Based on Thermal
Activation
F. Buy, J. Farre, J.R. Klepaczko and G. Talabart.................ccovcrerrnne..

Dislocation Mechanics Based analysis of Material Dynamics Behavior: Enhanced Ductility,
Deformation Twinning, Shock Deformation, Shear Instability, Dynamlc Recovery
F.J. Zerilli and R.W. Armstrong....

A Mesomechanical Modelling of Porous Aluminum under Dynamic Loading: Comparison
Experiment-Calculation

B rollombet S Bomnan and Pl HeeeI] o i an e

Simulation of Substructure Evolution During High-Speed Deformation

Wokanticon. T T RoTrotasche]l i P i KRmBNEK . oo msssss st ivcess sox in st ciass cisntos

Modeling and Evaluation of HE Driven Shock Effects In Copper with the MTS Model
M) Murphy and D, Lagsila... ..o i iiihsmenssmmsorsinmasassssonosesenssasonrrns

Modéle d’endommagement micromécanique anisotrope appliqué a des céramiques
C. Aymard (Vinet) and P. Priow:. o ciiisiiniivisesmnssssioss

Physics and Modeling of Shock-Wave Dispersion in Heterogeneous Composites 7

Impact on 3D Carbon/Carbon Composites: a Meso-Scale Approach
0. Allix, M. Dommanget,M. Gratton and P.L. Héreil ......................

Behaviour Modelling of Two Aluminas in Divergent Spherical Pyrotechnical experiments
F. Malaise, J.-Y. Tranchet and F. Collombet

Modelling of Fracture Processes in the Ballistic Impact on Ceramic Armours
R. Zaera and V. Sanchez-Gélvez

Plane Behaviour at High Strain Rates of a Quasi-Unidirectional E-Glass/Polyester Composite:

Impact Application
GoKammererand A NEMe ..o derbiaibesdidbid bt s st

Dynamic Necking of Rods at High Strain Rates
V. Jeanclaude and C. Fressengeas

A Path Dependent Model for Ductile Fracture
B.D. Goldthorpe

Numerical Simulation of the Impact of Projectiles on Thin Aluminium Plates
J.L. Pérez-Castellanos, R. Cortés, J. Fernindez-Sdez and C. Navarro

Localisation of Thermoelastoplastic Deformations in the Case of Simple Shear
P. Guélin, W.K. Nowacki and H.V. Nguyen

C3-643

C3-649

. C3-655

. C3-663

. C3-669

. C3-675

C3-681

C3-687

. C3-693

C3-699




XV

Fe-Modeling of Fibre Reinforced Concrete Slabs Subjected to Blast Load
A Hydrodynamlc Model of Super-Deep Penetration Effect

S.K. Andilevko... TRy e R b s e

Modeling Anisotropic Plasticity: Eulerian Hydrocode Applications of High Strain-Rate

Deformation Processes
S.P. Clancy, M.W. Burkett and P.J. Maudlin....

Influence of Twinning on the Constitutive Response of Zr: Experiments and Modeling
S.R. Chen and G.T. Gray IIL......ccccc.conmimimmnmsiimmmunsissrmsmsninisssssiorssssssmisssanssssssssissssasssisemensisssassissetses

A Comparison of 3D Simulations Against Experiments for the Torsion Test
P. Church and J. Macmahon..............

The Effect of Algorithm Form on Deformation and Instability in Tension
B.D. Goldthorpe and P. ChUICH.......ovuivveirieiciticsisiissniisscc e

Rectangular Plates Subjected to Blast Loading: the Comparison Between Experimental Results,
Numerical Analysis and Sunplnﬁed Analytlcal Apprcach
K. Cichocki and U. Perego.... o ST e B e e e

Impact Produced Stress Waves in Composites
B.E. Clements, J.N. Johnson, F.L. Addessio and R.S. HIXSON ......ccvveurimimmmmnmmemcicinieicicisisinnns C3-767

Super-Deep Penetration Phenomena as Resonance Excitation of Self- Keeping Spall Failure in
Impacted Materials
0. Naimark, F. Collombet and J.-L. Lataillade ..........ccccoooeeminnnnnniinisinisininninns

Méthodologie pour le dimensionnement & I'impact d’un empilement linéaire élastique et
viscoélastique
B. Vidal, J.-L. Lataillade, F. Collombet et C. Bacon

On the Critical Nominal Strain in Adiabatic Shear Banding
J.L. Minot and C. Fressengeas

Numerical Study of Spall in an Aluminum Alloy under Planar Impact Loading
S. Hanim and J.R. Klepaczko........c..ccccrvvrnrnine.

Improving Contact-Friction Conditions in Dynamic Simulations: Application to the Taylor
Impact Test
J. Bonini, F. Llorca, H. Bung and A. JUaniCotena.........ccreueevemseemieimssmssimmmssssssissssnssassissinsanssssnssas

Propagation of Adiabatic Shear Bands
S. Mercier and A. MONAL.........coceeresirmesnsssesansonssssssssessmsesssnssesessossassssnsassssiassssssssssasassessssnssssssninssnes

Modélisation du délaminage dans un composite stratifié a partir d’un solveur de Riemann
C. Aymard (Vinet), A.Y. Le Roux et P. Priou ...

The Influence of Defects Localization and Stable Mezoparticles Formation on the Behaviour of
Material under Impact Loading
E.I. Prockuratova and D.A. IndejtcheV.......coemmirmnmiincciisinnienninissens

A Simple Analytical Model for Ballistic Impact in Composites
L.S. Chocron Benloulo, J. Rodriguez and V. Sanchez Gélvez

Adiabatic Shear in Remco Iron and Quenched and Tempered 4340 Steel
C.R. Mason, M.J. Worswick and P.J. Gallagher ........c.cccemmmcnniiniininnnnnn




An Internal Variable Model for the Dynamic Response of Composites with Periodic
Microstructure
G Witk mud M. WOTRIAR ....ouummmnnsnumniiinsisininisnssmmsmmisisaispussie 903

Quantitative Analysis of Damage Clustering and Void Linking for Spallation Modeling in
Tantalum
D.L. Tonks, W.R. Thissell, A.K. Zurek and R. HIXSON ........cccovovrrrevirirerermnrerresnsrisssereisnisieneenns C3-841

Session 5: Dynamic Fracture
Rupture dynamique

Analysis of Some Thermal Instability Criteria in the Adiabatic Shear Banding Process
P T T O T s O W B IO SOy L )

Adiabatic Shear Fracture of Titanium Alloy Subjected to High Strain Rate and high Temperature
Loadings

The Influence of Mode-Mixity on Dynamic Failure Mode Transitions in Polycarbonate
D. Rittel, R. Levin and H. Maigre

Fracture Mechanics at Intermediate Rates of Loading: The Influence of the Acceleration on
Compact Tension Tests
P Begoslin. C. Foad and BB, Kanseh...cnmmanimmmanmasmssmammsiossiisaamiminsesii

Charpy V-Notch Impact Testing and Brittle Fracture in an A508 CL.3 Bainitic Steel
M. Tahar, C. Brillaud, P. Forget and R. Piques

Etude de la transition fragile-ductile d’un tungsténe
J. Farre, M. Lamaison, A. Cosculluela et J.-L. Lataillade.............cccovrimrinrnirnniniinciiiinnenienes

Strain Rate and Temperature Effects on the Non Linear Behaviour and the Damage Process
Induced by Tensile Loading within RTPMMA « Rubber Toughened Polymethylmethacrylate »
¥ Tbouchichene-Adche and J-L. Latalllide. .. ... ciinniiiminmpnvissimesmmisies ssiis s

Ductile Fracture of Pure Copper: An Experimental and Numerical Study
M.S. Mirza, D.C. Barton, P. Church and J.L. Sturges

Effets de la microstructure sur I’endommagement par écaillage des matériaux industriels
P. Chevrier and J.R. Klepaczko

Quantification of Damage Evolution for a Micromechanical Model of Ductile Fracture in
Spallation of Tantalum
A K. Zurek, W.R. Thissell, D.L. Tonks, R. Hixson and F. Addessio

An Experimental Approach to Validate Damage Evolution Laws for Brittle Materials
E. Strassburger, H. Senf, C. Denoual, P. Riou and C. Cottenot

Impact Fracture Process and Mechanical Properties of Plain Concrete by Means of an Hopkinson
Bar Bundle
C. Albertini, E. Cadoni and K. Labibes

The Low Velocity Impact Behaviour of Glass-Polymer Laminated Plates

Investigations of the Dynamic Strength Variations in Metals
K. Baumung, G.I. Kanel, S.V. Razorenov, D. Rusch, J. Singer and A.V. Utkin




XVI

Loading Rate Dependence of the Deformation and Fracture Mechanisms in Impact Modified
Poly(Methyl Methacrylate)
Biientetin and B . KD .. ...oonsmmrmasrmmmsrmiammomparrsnssse st IR IS 010 510 6

Mechanical and Physical Dynamic Effects under the Low Temperature Ductile Shear Failure of
Amorphous Alloys

V. Bengus and V. Ocelik..........

Prise en compte du procédé de mise en forme d’un brancard dans les paramétres matériaux de
simulation au CRASH

¥ Bloget VL. Lagesmae 1. Verger €1 O. Le BOIENE... .. ..o consnssmsrsrssorsmsasssasssassominsdussnstnassivossissesnss

Strain Rate Dependence of the Spall Strength of Steels
J. Buchar, S. Rolc and J. Hrebicek

Intégration des caractéristiques des soudures dans les calculs de crash
P. Huss, M. Dannawi et S. Marya ...

Formation and Features of Adiabatic Shear Bands in Zr-Nb Alloys in Spherical Stress Waves
A.V. Dobromyslov, E.A. Kozlov and N.I. Taluts ............

Fracture Surface Energy Measurement at High Crack Speed Using a Strip Specimen:
Application to Rubber Toughened PMMA
C. Fond and R. Schirrer...............

Splitting Process of Sikhote-Alinian Meteorite in the Context of Modern Fracture Mechanics
AG. Fvanov and V. A RYZRAIEEEL.. ./ o vve i raioscsssevssentininisasisioasdy

Modelling the Crash Response of Composite Structures
AF. Johnson and D. Kohlgriiber

Behaviour of Crack-Rate Sensitive Brittle Materials in Dynamic Lateral Compression
H. Kobayashi and M. Daimaruya

Investigation of Dynamic Crack Propagation and Arrest for Pulse Loaded specimens Made from
a Modified MoV-Steel (KS22) by Means of a Hopkinson-Pressure-Bar
K. Kussmaul and U. Mayer

Fracture Stress in Compression of TiB, : Strain Rate Sensibility and Modeling
M. Lamaison, J. Farre, A. Cosculluela and F. Collombet

Impact Fracture Testing of Engineering Polymers (Part 2)
Z. Major and R.W. Lang, C3-1005

Determination of Granite Crack Resistance under Dynamic Loading
S.A. Novikov, V.A. Pushkov and A.S. ETemenko ..........ccorrrrremmsmsmrsisssissisisisinsisssssssssssssssneses C3-1011

A Study of Damage during Impact in Zerodur
H. Senf, E. Strassburger and H. Rothenhéusler C3-1015

Quasx-Statlc and Dynannc Ballistic Damage Mechanisms in Confined Ceramic Tiles

Numerical Simulation of Collision Process of High Speed Debris against Thin Plate
T. Shirakashi and T. Obikawa C3-1027

Rate Dependent Impact Fracture Toughness Analysis for Brittle Materials
K. Takahashi, G. Aggag and T. Mada C3-1033




Sty ofthe Mechanical Behaviour of e-3.5 % Mo Based Sinered Stels Made Through
Fractography
N, Candela, F. Velasco and JM. TOMAD0 ..

Impact Damage Resisance of Various Fibve Metal Laminates
e VRN ROl it

Ductle o Brtle Transton Pracure Behaviour of DuctleSteel t High Stn Raes
VWO A DR ioisisnibisisiinmtiatimmman

Ptle Impact Bebaviorof SlconNiide Ceramic afElevated Teperature
H. Yoshida, Y. Hara and T, ShAIOM ...

Dynamic Yield Stength and SpallStrength of Alumina Short Fiber Reinforeed 21,109 Cagt
Aluminium Alloy

R.Q. Zhang, CH. Wang, GM. Zha0 200 KW, 2809




