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Foreword

Computational modeling of materials behavior by Multiscale Materials Modeling (MMM)
is becoming a reliable tool for scientific investigations and to complement traditional
approaches of materials constitutive descriptions in process simulation or component
assessment.

The linkage between materials microstructure and materials properties is at the heart of
all materials modeling. Multiscale Materials Modeling is required to make this link from
the electronic and atomic structure of matter and discrete structural defects to the
continuum descriptions appropriate at larger scales. Multiscale Materials Modeling can
be regarded as a predictive tool to feed such continuum descriptions and thereby
overcome the inherent limitations of discrete methods in time and length-scales.

Although the field is still very much under development, modern Multiscale Materials
Modeling techniques clearly are demonstrating the ability to solve computational
materials problems with unprecedented levels of rigor and accuracy and to provide
powerful new tools for materials design. While having developed out of the industrial
need for improved design of engineering metals, polymers and composites, Multiscale
Materials Modeling has recently also become an indispensable aid in unravelling the
mysteries of biological materials and systems.

By its very nature Multiscale Materials Modeling is an interdisciplinary research field
with contributions from physics and chemistry, materials science and biology as well as
mechanics, mathematics and computer science. It also requires the close collaboration of
modellers with experimentalists since appropriate validation experiments are crucial to
verify that the models predict the correct behaviour at each scale. Strict knowledge-
based materials science requires Multiscale Materials Modeling approaches since, at
each scale, physically meaningful quantities can be evaluated and used in models for
subsequent scales, avoiding the use of empiricism and fitting parameters. The MMM
conference series was established to provide an interdisciplinary forum for the
promotion of scientific advances, new concepts and application areas and to foster the
technical exchange in the field of Multiscale Materials Modeling.

Industrial success in high technology fields relies on the possibility to specifically
engineer materials and products with improved performance. The key success factor is
the ability to make these material related developments timely and at relatively low
cost. This demands not only the rapid development of new or improved processing
techniques but also better understanding and control of material structure,
performance, or durability. It involves multiple length and time scales and multiple
processing stages or the coupling of processing and performance assessment. Materials
descriptions and the flow of information necessarily have to be based on materials
microstructure characteristics. Such inclusion of materials specifics in engineering
simulation, currently advertised as Integrated Computational Materials Engineering
ICME, is certainly one of the major industrially driven research areas within the next
years and Multiscale Materials Modeling techniques will play a very prominent role in
this.

The MMM 2010 conference provides an international forum for the scientific advances
of multiscale modeling methodologies and their applications. We would like to thank the



members of the International Advisory Committee, the local program committee and
particularly the organizing team, the symposium organizers and the session chairs for
their engagement and support. Without their hard work and their devotion of time and
resources, the Fifth International Conference Multiscale Materials Modeling would not
have been possible. We would also like to thank the University of Freiburg for hosting
the conference and supporting it with the necessary infrastructure.

Peter Gumbsch, Erik van der Giessen
Conference Chairs



We would like to thank the following institutions for providing support to
MMM2010 :

German Research Foundation, Bonn, Germany
http://www.dfg.de

Materials Innovation Institute, The Netherlands
http://www.m2i.nl
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History of the MMM Conference Series

The field of multiscale materials modeling aims to enhance predictive materials research
by combining advanced materials theory with the principles of computational science.
This field thus blends together theoretical chemistry, physics and mechanics of
materials with mathematical modeling, computational mathematics and scientific
computing algorithms. Multiscale modeling of materials is an evolution of the traditional
materials modeling field, which is driven by highly improved theoretical formalisms of
materials science problems; it also represents a revolution in this field because of the
possibility of developing frameworks to tackle materials modeling problems at multiple
time and length scales in unifying ways. Because it is a part of the wider field of
materials science, multiscale materials research is intimately linked with experiments,
and, together, these research methodologies will serve the dual role of enhancing our
fundamental understanding of materials and enabling the design of new materials with
improved performance. The new role of multiscale modeling in materials research
motivated the materials science community to start the Multsicale Materials Modeling
(MMM) conference series in 2002, with the goals of promoting new ideas in the field and
fostering technical exchange within the community. Four successful conferences in this
series have already been held.

The first International Conference on Multiscale Materials Modeling (MMM2002)
took place at the Queen Mary University of London, London, UK, June 17-20, 2002.

The second International Conference on Multiscale Materials Modeling
(MMM2004) was organized by the University of California in Los Angeles, USA, October
11-15, 2004.

The third International Conference on Multiscale Materials Modeling (MMM2006)
was organized by the University of Freiburg, Germany, September 18-22, 2006.

The fourth International Conference on Multiscale Materials Modeling (MMM2008)
took place at the Florida State University, Tallahassee, USA, October 27-31, 2008.

MMM2010 responds to the wider computational science field and a create high level of
synergy between materials modelers and computational scientists and mathematicians.
The International Advisory Board and the Local Organizing Committee of the MMM2010
conference are looking forward to your participation and to yet another successful MMM
meeting.
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Conference Information

Conference Venue

All sessions of the conference will be held at the main campus (city center) in the
modern University Buildings 1 and 2 which offer ultimate modern technology plus vast
space for a large audience.

All plenary talks will take place in the »Audimax Lecture Hall« of University Building 1.

In University Building 2, lecture halls of different sizes and seminar rooms will be
available for the conference symposia. Thus, all sessions, meetings and exhibitions as
well as relaxed communication and refreshment during coffee breaks will be
concentrated in one building. All rooms are equipped with advanced presentation
technologies.

If you go to the university by tram, take line 1, 3, or 5 direction “Bertoldsbrunnen”; get
off at “Stadttheater/Universitatszentrum”

Registration

Please check in at the conference, on Sunday, 3 October between 4:30 PM and 7:00 PM
at University Building Il — “Platz der alten Synagoge” or on Monday morning at 7:30 AM
at the same place. On Monday, 4 October at 11:00 PM the registration desk will move to
the Prometheus Hall in University Building | where all the conference symposia will take
place.

Upon your registration, you will receive a badge with your name and affiliation. Please
wear your name badge visible throughout the conference since it will serve as admission
ticket for the conference. You will also receive lunch vouchers, a ticket for the
conference dinner (included in the regular registration fee; should be booked separately
for student admissions) and a ticket for the conference outing (if booked). A delegate
bag will also be given with all relevant documents including conference proceedings and
a guide for Freiburg.

Please note that the opening of the conference will be at 8:40 AM in the Audimax which
is next to the registration desks.
Information Desk

From Monday 11:00 AM through Friday you will find the registration/information desk
in the Prometheus hall on the first floor of the University Building | (»Kollegiengebaude

1«).
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Opening and Plenary Talks

The conference opening will take place on Monday, 4 October at 8:40 AM followed by
the plenary talks. The conference opening and all plenary talks will take place in the
»Audimax« in the University Building Il (»Kollegiengeb&dude ll«).

From Tuesday through Friday, plenary talks will start at 9:00 AM.

Oral Presentations

All symposia will be held in the University Building | (»Kollegiengebaude I«). Please
check the time table in the conference program for detailed information on times and
exact locations of talks.

Information for speakers; Standard means of presentation will be PowerPoint. A beamer
and Laptop will be provided in each lecture hall. Please get your presentations installed
on the laptops during the coffee breaks before your sessions. Hosts/Hostesses will be
ready in each lecture hall to assist you.

Poster Presentations

All posters will be displayed on Tuesday, 5 October and Wednesday, 6 October from
6:40 PM until 9:30 PM in the Prometheus hall and the entrance hall of the University
Building I (»Kollegiengebaude I«).

We are happy to announce that the Jazz Band »Sax’n Hop« will perform during the
Wednesday poster session. There will also be a buffet for all attendees during both
poster sessions.

Mounting of posters: Tuesday, 5 October, during lunch break (12:40-2:00 PM)
and during the afternoon coffee break (3:40-4:20 PM)
Dismounting of posters:  Thursday, 7 October, 9:00-11:00 AM

In order to group the posters of each symposium, there will be cards with poster titles
on the boards. You will find the push pins for affixing the posters to the boards near the
boards.

Coffee Breaks

During coffee breaks beverages and cold snacks will be provided in the Prometheus hall
on the first floor and the entrance hall of the University Building |

(»Kollegiengebaude I«). There will be two coffee breaks each day: 10:30-11:00 AM and
3:40-4:20 PM
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Lunch

Lunch is included in the conference registration fee. Lunch will take place in the
university’s restaurant. The restaurant (MENSA) is located in Rempartstreet opposite
the main entrance of University Building I. You will be able to choose between two
different options including vegetarian dishes. Please use the lunch vouchers to pay for
your meals. Please remember that the lunch vouchers will only be valid in combination

with your name badge.

Menu at the University Restaurant
Meal 1 Meal 2 (Vegetarian)

Monday, 4 October 2010

Spaghetti "Carbonara” (Italian noodles
with a sauce of cream, eggs and bacon),
grated cheese, tomato salad, icecream

Fried Vegetables with herb dip
Risollepotatoes (a special sort of fried
potatoes), Lollo Rosso salad

Spaghetti "Carbonara”™
geriebener Kase, Tomatensalat, Eisdessert

Gebackenes Gemtise mit Krauterdipp,
Risolleekartoffeln, Lollo Rosso Salat

Tuesday, 5 October 2010

Porc steak "Strindberg"

(steak gratinated with onion-mustard-
mousse), Rosti (Swiss potato dish, made of
fried grated potatoes), green beans

Vegetarian Asia-Pan "Thai curry"
with fried banana, basmati rice, green
salad

Schweinesteak "Strindberg” mit Résti und
Bohnen

Vegetarische Asia-Pfanne "Thai curry”
mit geb. Banane, Basmatireis, griiner Salat

Wednesday, 6 October 2010

Chicken breast with pepper, potatoe-
vegetables oriental style, "Humus"
(chickpea mousse)

Saccotini (special italian noodles)
with tomato ragout, grated cheese,
mixed salad, fresh fruits

Pfeffer-Hahnchenbrust mit orientalischer
Kartoffel-Gemusepfanne und Humus

Saccotini mit Tomatenragout
geriebener Kéase, bunter Salat , Obst

Thursday, 7 October 2010

Sliced beef "Stroganoff" (beef with a sauce
of mushrooms, pickled gherkin, cream)
noodles, carrots and leeks

Swabian pockets (pasta squares filled
with vegetables), broccoli sauce fondant
potatoes, endive lettuce

Rindergeschnetzeltes "Stroganoff” mit
Bandnudeln und Karotten-Lauchgemuse

Gemuisemaultaschen mit Brokkolisauce,
Schmelzkartoffeln, Endiviensalat

Friday, 8 October 2010

Fried Merlan filet (fried fish), sauce tartar
(mayonnaise, sour pickled gherkins, onion,
herbs), dill potatoes, lettuce

Potatoe Cordon Bleu with vegetable
sauce, pasta, iceberg salad

Gebackenes Merlanfilet
mit Sauce Tartar, Dillkartoffeln, Kraussalat

Kartoffel Cordon Bleu mit Gemisesauce,
Bandnudeln, Eisbersalat
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Conference Dinner

The conference dinner will take place on Thursday, 7 October at DelCanto Restaurant in
Denzlingen. A bus transfer will be organized. The departure will be at 06:40 PM in front
of the Konzerthaus Freiburg. The Konzerthaus is located opposite the main train station
which is five minutes walk from the conference site (see map below).

Regular conference registration includes a ticket for the conference dinner which is
given when you check in. Student admissions do not include conference dinner.

Additional tickets can be purchased for 60 € from Monday to Tuesday at the information
desk. Please note that the tickets are limited.

Please remember that you will need to show your dinner ticket to attend the conference
dinner. If you are vegetarian, it will be shown on your ticket. Please put your tickets
visibly on the tables if you have vegetarian choice to make sure to be served the right
meal.

There will be shuttle buses back to Freiburg city center and the university after the
dinner. Departure will be in front of the restaurant.

Conference Outing

The conference outing will take place on Wednesday, 6 October starting from 2:00 PM
in the afternoon.

The meeting point for the Freiburg Theatrical tour is the entrance hall of the University
Building I (»Kollegiengeb&ude I«) at 02:00 PM.

The meeting point for Mephistopheles Staufen, Red Farmer and Marie Antoinette tours
is in front of Konzerthaus Freiburg where the buses will departure. The Konzerthaus is
located opposite the main train station which is five minutes walk from the conference
site (see map below).

Please remember that you need a ticket in order to attend the conference outing. It is not

possible to attend the tours without ticket. A limited number of additional tickets can be
purchased for 40 € at the information desk in Prometheus hall from Monday to Tuesday.
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Plenary Lectures at MMM2010

Plenary Sessions - Audimax

04.10.2010

9:00 AM

Plenary 1

Matthias
Scheffler

Session Chair: Christian Elsdsser
The Role of van der Waals Interactions in Physics,
Chemistry, and Biology; Insights from DFT and
Beyond

Session Chair: Giinter Gottstein

04.10.2010

9:45 AM

05.10.2010

Plenary 2

Peter W.
Voorhees

Plenary 3

Computations and Experiments in Four Dimensions

Session Chair: Sergio Conti

10

9:00 AM

Stefan Muller

Energy barriers and hysteresis in martensitic phase
transformations

05.10.2010

9:45 AM

06.10.2010

Plenary 4

Samuel Safran

Plenary 5

Session Chair: Jorg Rottler

Theory of dynamical response of live cells to
mechanical stresses

Session Chair: Francois Willaime

9:00 AM

Robert
Averback

Irradiation resistant materials for extreme
environments

Session Chair: Michael Zaiser

06.10.2010

9:45 AM

07.10.2010

9:00 AM

Plenary 6

Hans Jurgen
Herrmann

Plenary 7

Uzi Landman

Modeling Failure, Fatigue and Fragmentation

Session Chair: Michael Moseler

Molecular organization, dynamics and dissipation
in nanojunctions, nanofluids and membranes

Session Chair: Erik van der Giessen

07.10.2010

9:45 AM

Plenary 8

Michael Ortiz

Multiscale Analysis as an Approximation Scheme

v

Right column: Page number in proceedings
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Symposia of MMM2010

Mathematical Methods
Micromechanics
Statistical Approaches
Microstructure Modeling
Biological & Soft Materials
Radiation Effects
Multifunctional Materials

Tribology
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Symposium: Mathematical Methods

Material behavior is often determined by phenomena at many different length and time
scales. A deep understanding is often reached by studying first the phenomena at each
individual scale, and then how they interact. Scale separation is at the same time a useful
tool to devise efficient numerical methods.
Recently the applied mathematics community has developed a number of rigorous
schemes to capture the influence of fine-scale structure on the next coarser scale. At the
same time a number of both heuristic and theory-inspired
numerical approaches have been proposed. This Symposium will review both
recent theoretical progress and applications to concrete problems, which
include the following:

e Magnetic materials, including magnetic shape-memory alloys

e Phase transformations in solids and liquids

o Dislocations and plasticity of crystals

e Large quantum systems (Bose-Einstein condensation, Density-Functional theory)

e Atomistic/continuum coupling methods, including quasicontinuum and

« finite-temperature methods.

Organizers

Sergio Conti Institut fur Angewandte Mathematik, Universitat Bonn, Bonn,
Germany
Weinan E Department of Mathematics and Program in Applied and

Computational Mathematics, Princeton University, Princeton, U.S.A.

Related Plenary Talk

Stefan Muller The University of Bonn, Germany

Invited Speakers

Eric Cances CERMICS - Ecole des Ponts ParisTech, Marne la Vallée , France

Gero Friesecke Technical University Minchen TUM, Germany

Klaus Hackl Ruhr-University Bochum, Germany

Jianfeng Lu New York University, USA

Alexander Mielke  Weierstrass Institute for Applied Analysis and Stochastics, Berlin,
Germany

Pingbing Ming Chinese Academy of Sciences (CAS), Beijing, China
Christoph Ortner  University of Oxford, UK
Olof Runborg KTH Royal Institute of Technology, Stockholm, Sweden

Sessions: math A/B/C/D/F/G/H/L/M/P
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Symposium Mathematical Methods

04.10.2010

math A-1199

Session Chair: Sergio Conti

11:00 AM Pingbing Ming Understanding Coupled Multiscale Methods: Quasicontinuum
11:20 AM 2 Method as an Example
11:40 AM 3 |Pilar Ariza Pres.| Hot Quasicontinuum study of nanovoids evolution under tension 18
M. Ponga
12:00 PM 4 |Bernhard Eidel Numerical Quadrature in the Quasicontinuum Method with 45
Application to Nanoindentation Simulation
12:20 PM 5 |Takahide Nakamura Advancement of the coarse-grained particle method for finite 106
temperature solids
04.10.2010 math B - 1199 Session Chair: Pingbing Ming
2:00 PM 6 |Christoph Ortner Atomistic/Continuum Hybrid Models: Ghost Forces and Consistency | 114
2:20PM 7
2:40 PM 8 |Lars Beex Sampling point selection for energy estimation in the 23
guasicontinuum method
3:00 PM 9 |Jutta Rogal Reweighting the path ensemble in transition path sampling 125
3:20 PM 10 |Bernd Ensing Smooth capping of short-range repulsive forces in hybrid a7
atomistic/coarse-grain molecular dynamics simulation
04.10.2010 math C- 1199 Session Chair: Christoph Ortner
4:20 PM 11 |Alexander Mielke A mathematical model for the evolution of microstructures in 101
4:40 PM 12 elastoplasticity
5:00 PM 13 |Yves-Patrick Non-stationary moving dislocations: from core equations to an 123
Pellegrini equation of motion
5:20 PM 14 |Axel Voigt The Hall-Petch effect in nanocrystalline materials — a phase-field- | 127
crystal approach
5:40 PM 15 |Thomas Hochrainer Moving dislocations in finite plasticity: a topological approach 73
05.10.2010 math D -1199 Session Chair: Alexander Mielke
11:00 AM 16 [Jianfeng Lu From electronic structure to elasticity 92
11:20 AM 17
11:40 AM 18 [Jan Hamaekers A QM/MM Coupling Method Based on a Particle-Wise Decomposition| 72
Approach
12:00 PM 19 [Martin Friak Identification of fundamental materials-design limits in ultra 55
lightweight Mg-Li alloys via quantum-mechanical calculations
12:20 PM 20 [Olga Budenkova Comparison of application of a multiphase multiscale approach and a| 36
continuum formulation to solidification problems
05.10.2010 mathE-1199 Session Chair: Jianfeng Lu
2:00 PM 21 |Gero Friesecke Asymptotics-based multiconfiguration methods and the electronic | 56
2:20 PM 22 structure of transition metal atoms
2:40 PM 23 |Nobuko Ohba Hybrid quantum-classical simulation on the Li-graphite intercalation| 110
compound
3:00 PM 24 |lie Liu Application of percolation theory to microtomography of structured | 88
media: percolation threshold, critical exponents and upscaling
3:20PM 25 |Venkataraman A novel multiscale method for atomic—continuum coupling with 15
Pandurangan continuity of both field function and corresponding 1st-order
differential
05.10.2010 math F - 1199 Session Chair: Gero Friesecke
4:20 PM 26 |Klaus Hackl Micromechanical modeling of shape memory alloys - energiesand | 62
4:40 PM 27 evolution
5:00 PM 28 [Konstantin A multiscale coupling approach based on local averaging techniques | 54
Fackeldey
5:20 PM 29 [Christian Mennerich| Phase field modelling of twin boundary motion in magnetic shape | 93
memory alloys
5:40 PM 30 [Rémy Besson Coherent hydrides in zirconium: role of long-range interactions 32

Number next to session = Lecture Hall
Pres. = Presenting Author

Invited Talks: 2 Slots
Contributed Talks: 1 Slot
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06.10.2010 math G- 1199 Session Chair: Klaus Hackl

11:00 AM 31 [Eric Cances The microscopic origin of the dielectric permittivity of materials 40

11:20 AM 32

11:40 AM 33 |Ryo Kobayashi Hybrid atomistic/coarse-grained-particle simulation of dynamic 81

crack growth in a brittle material

12:00 PM 34 |Benoit Mercatoris Multi-scale modelling of shell failure for periodic quasi-brittle 97
materials

12:20 PM 35 |Xiantao Li Simulations of Crack Propagation using Atomistic and Continuum | 87

Coupling Method

07.10.2010 math H-1199 Session Chair: Eric Cances

11:00 AM 36 |Pilar Ariza Stability of discrete dislocations in graphene 22

11:20 AM 37 |Michal Benes A Parametric Simulation Method for Discrete Dislocation Dynamics | 28

11:40 AM 38 |Petr Paus Model of Topological Changes in Discrete Dislocation Dynamics 119

12:00 PM 39 |Nicolas Castin Pres. | Calculation of proper vacancy migration energy barriers with 42

Giovanni Bonny artificial neural networks for the modelling of vacancy clusters’

migration.

12:20 PM 40 |Pekka Koskinen Simulating distorted nanomaterials: the curvature moduli of 85
graphene

08.10.2010 math L -1199 Session Chair: Axel Voigt

9:00 AM 41 (Olof Runborg Multiscale Methods with Application to Wave Propagation in 126

9:20 AM 42 Heterogeneous Materials

9:40 AM 43 |Alireza Ghasemi Generalized Mass Dynamics: An accelerated Molecular Dynamics 57

Method based on Deterministic Equations
10:00 AM 44 |Kaan Inal A Multi-Scale Approach to Simulate the Forming Limit Diagrams of | 74
Aluminum Alloys
10:20 AM 45 | Ted Belytschko Constitutive Equations and Multiscale Analysis of Graphene 27
10:40 AM 46 |Jonathan Amodeo Multiscale modeling of MgO single crystal plasticity 17

Khishchenko

Wide Range of Pressures and Temperatures

08.10.2010 math M - 1199 Session Chair: Olof Runborg
11:20 AM 47 |Hyung-Jun Chang Analysis of size effect induced by pile-up dislocations using 43
Dislocation Dynamics, Strain Gradient Plasticity and Field
Dislocation Mechanics
11:40 AM 48 |Vasily Pisarev Theory and Molecular Dynamics Modeling of Spall Fracture in 124
Liquids
05/06.10.2010 mathP Poster Session - 6:40 PM
Abdelwahed A 3D multiscale modelling of cortical bone structure, using the 13
Barkaoui inverse identification method: Microfibril scale study
Philippe Carrez Dislocation core modeling of <110> dislocation in SrTiO3 using 41
Peierls-Nabarro-Galerkin method
Ryan S. Elliott Modeling Martensitic Phase Transformations via the Self-Consistent | 46
Lattice Dynamics Approach
Mukul Kabir Novel Mechanism for Reversible Spin Transition in Prussian Blue 78
Analog
Ondrej Glatz Rate-Dependent Model of Mobility of Interfacial Microstructures in | 58
Shape Memory Alloys
Oliver Kastner Simulation of Twinning Deformation in Shape Memory Alloys 79
Konstantin Thermodynamic Modeling of Phase Transformations of Metals over | 80

Number next to session = Lecture Hall
Pres. = Presenting Author

Invited Talks: 2 Slots
Contributed Talks: 1 Slot
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Symposium: Micromechanics

Internal (micro-)structures that ultimately govern the mechanical properties of
materials exist at various size scales. Scale transitions are essential in developing the
desired structure-property relations and they thus form the core of micromechanics.
The methods to achieve these transitions depend on the material and on the properties
of interest. This symposium aims at bringing together different approaches to study the
following issues:

e multi-scale plasticity

» fracture and damage

e evolving microstructures

e interfaces

e structures and devices at the submicron and nano scale

« cell and tissue mechanics (jointly with Symposium Biological and Soft Materials)
Sessions will be organized within each of the above themes where the latest theoretical/
computational developments will be discussed and confronted with recent experimental
insights. Beside methods dedicated to a particular size scale, due attention will be given
to techniques to merge or cross scales. Some sessions are planned jointly with the
symposia Microstructure Modeling and Mathematical Methods.

Organizers

Marc Geers Department of Mechanical Engineering, Eindhoven University of
Technology, Eindhoven, The Netherlands

Ju Li Department of Materials Science and Engineering, University of
Pennsylvania, Philadelphia, USA

Erik Van der Giessen Zernike Institute for Advanced Materials, University of
Groningen, The Netherlands

Related Plenary Talk

Michael Ortiz California Institute of Technology, USA

Invited Speakers

Wei Cai Stanford University, USA
William Curtin Brown University, Providence RI, USA
Markus Hutter ETH Zurich, Switzerland

Thomas Pardoen  Université Catholique de Louvain, Belgium
Sergio Turteltaub  Delft University of Technology, Netherlands

Sessions: mec A/B/C1/C2/D/E/F1/F2/G1/H/1/K/G2 /P
Joint Sessions: biomec G2, mecmod L/M
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Symposium Micromechanics

04.10.2010

mecA-1010

Session Chair: Ju Li

11:00 AM Cai Wei Dislocation Dynamics and Plasticity in Micro-Pillars and Thin Films
11:20 AM 2
11:40 AM 3 [Zhiming Chen . . _— 246
Influence of the Vacancy on Dislocation Mobility in BCC Metals
12:00 PM 4 |Sandrine Brochard Investigation of the onset of plasticity in silicon nanostructures by | 149
molecular dynamics simulations
12:20 PM 5 |Christian Brandl Plastic deformation mechanisms in nanocrystalline FCC metals: A | 147
Molecular Dynamics Study
04.10.2010 mecB-1010 Session Chair: Erik Bitzek
2:00 PM 6 |Nasr Ghoniem Molecular Dynamics Simulations of the Deformation of Nanotwinned | 185
Copper
2:20 PM 7 |Laurent Dupuy Effect of the stacking-fault energy on dislocation junctions in FCC | 169
metals
2:40 PM 8 |Satish Rao Atomistic simulations of cross-slip nucleation at screw dislocation | 245
intersections in FCC Ni and Cu
3:00 PM 9 |Sebastian Echeverri | Interaction Between Grain Boundaries and Dislocations: Towards a | 174
Restrepo Cohesive Law for Discrete Dislocation Dynamics
3:20 PM 10 [Ryan S. Elliott Non-Uniqueness in Energy Minimization of Atomistic and Multiscale | 175
Problems: A Branch-Following and Bifurcation Investigation
04.10.2010 mec C1-1010 Session Chair: William Curtin
4:20 PM 11 [Christian Motz Influence of Initial Dislocation Structure and Boundary Conditions on| 242
Micro Tensile Tests Studied by 3-D Discrete Dislocation Dynamics
4:40 PM 12 [Xiaoming Liu Discrete dislocation study of the effect of grain boundaries onthe |218
plastic deformation of bicrystals
5:00 PM 13 |Jochen Senger Dislocation microstructure evolution in cyclically twisted micro 257
samples simulated with discrete dislocation dynamics techniques
5:20 PM 14 |Javier Segurado Void growth in polycrystals using 2D dislocation dynamics 256
Escudero
04.10.2010 mec C2 - 1015 Session Chair: Nasr Ghoniem
4:20 PM 16 [Lyle Levine Deformation of gold nanowires: elongation mechanisms, electronic | 216
structure, and quantum conductance
4:40 PM 17 [Pradeep Sharma Flexoelectricity in Nanostructures 259
5:00 PM 18 |Pierre Hirel Atomic-scale simulations of extended defects in strontium titanate | 199
5:20 PM 19 |Erik Bitzek Directional Deformation Memory in Metallic Glasses: Insights from | 146
Atomistic Simulations for Mesoscale Modeling
5:40 PM 20 [Ting Zhu Nanomechanics of Plasticity in Ultra-Strength Materials 285
05.10.2010 mecD-1010 Session Chair: Erik Van der Giessen
11:00 AM 21 [William Curtin Origin of Physical Length Scales Controlling Fracture 153
11:20 AM 22
11:40 AM 23 |Christian Thaulow | Effect of atomistic surface steps on the brittle to ductile transition of | 262
silicon
12:00 PM 24 |Tristan Albaret Interplay between fast crack propagation and surface 135
reconstructions in Silicon brittle fracture
12:20 PM 25 |Gianpietro Moras Quantum-accurate multiscale modelling of stress corrosion: the 240
origin of hydrogen-induced nm-smooth cleavage of silicon crystals
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05.10.2010 mecE-1010 Session Chair: Marc Geers
2:00 PM 26 [Thomas Pardoen Imperfection and size dependent fracture of thin metallic films 243
2:20PM 27
2:40 PM 28 |Stephane Berbenni | Role of discrete intra-granular slip bands on the plastic behavior of | 145
poly-crystals
3:00 PM 29 [Nathanaél Durr Mesoscale modeling of failure in partially sintered metals and 170
homogenization to macroscale
3:20 PM 30 |Erica Coenen Multi-scale modelling of localization and damage: a computational | 152
homogenization approach
05.10.2010 mecF1-1010 Session Chair: Sergio Turteltaub
Sabine Weygand A Numerical and Experimental Analysis of the Competition between
Transgranular and Intergranular Fracture in Rolled Tungsten
4:40 PM 32 |William Curtin Multiscale Modeling of Hydrogen Embrittlement 166
5:00 PM 33 |Jutta Rogal Stability and mobility of hydrogen in the vicinity of point and 249
extended defects in bce-Fe
5:20 PM 34 |Anne-Francoise Multiscale approach of intzeraction betweeen hydrogen and 191
Gourgues-Lorenzon | plasticity in AA 5083. Experimental and numerical investigations
Pres. E. Busso
5:40 PM 35 |Steffen Brinckmann | Towards combining Molecular Dynamics and Dislocation Dynamics | 148
to study Fatigue Crack Propagation
05.10.2010 mec F2 - 1098 Session Chair: Javier Llorca
4:20 PM 36 |Swantje Bargmann |Dislocation densities and size dependent deformation of polycrystals| 141
4:40 PM 37 |Ron Peerlings Micro and meso analysis of two-dimensional dislocation pile-up 244
5:00 PM 38 |Aurélien Vattré Strength of single crystal superalloys: from dislocation dynamics | 271
simulations to continuum micromechanics
5:20 PM 39 |Thomas Hochrainer | Dislocation fluxes and line length changes in averaged descriptions | 201
of dislocations
5:40 PM 40 |Graham McShane Microstructurally motivated grain boundary model for strain 233
gradient crystal plasticity
06.10.2010 mec G1-1010 Session Chair: Rafael Estevez
11:00 AM 41 |Markus Hutter Structure-Property Relations Based on Non-Equilibrium Statistical | 203
11:20 AM 42 Mechanics
11:40 AM 43 |José Alvarado- A damage-coupled material law for semicrystalline polyethylene | 136
Contreras
12:00 PM 44 |Javier LLorca Micromechanics of polypropylene non-woven felts: experimental | 220
characterization and numerical modelling
12:20 PM 45 |Julia Mergheim Multiscale simulation of the curing of particle-filled polymers 234
07.10.2010 mecH-1010 Session Chair: Marc Geers
11:00 AM 46 |Sergio Turteltaub | Discrete and continuum micromechanical models of transformation- | 266
11:20 AM a7 induced plasticity in multiphase steels
11:40 AM 48 | Xanthippi “Driving forces” for moving strip boundaries with transformation | 229
Markenscoff strains
12:00 PM 49 |Amir Abdollahi Twin toughening in ferroelectric materials: Effect of microstructure | 131
on fracture process
12:20 PM 50 |Yashashree Atomistic modeling of strength and stability in nano-twinned 215
Kulkarni structures in fcc metals
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07.10.2010 mecl-1010 Session Chair: Thomas Pardoen

2:00 PM 51 |David Srolovtiz Dislocation Dynamics Model for the Loss of Interface Coherency | 261
2:20 PM 52 |Britta Hirschberger | Computational Multiscale Mechanics of Inelastic Cohesive Interfaces| 200

with Size Effects
2:40 PM 53 |Rafael Estevez Cohesive zone model for intergranular slow crack growth in 178
ceramics: influence of the process and the microstructure
3:00 PM 54 |Ahmed Shaban Multiscale Modeling of Polycrystal Deformation with Grain Boundary| 258
Sliding
3:20 PM 55 |Thomas Fellner Assessment of Interfaces in Electronic Packages using a Combination | 180
of Molecular Dynamics and Fracture Mechanics
07.10.2010 mecK-1010 Session Chair: Ron Peerlings
4:20 PM 56 | Benjamin Regener Coupled Micro-Macro-Scale Finite-Element-Simulation Of 151
Mechanically Induced Residual Stresses
4:40 PM 57 | Ted Vaughan Micromechanics Based Failure Predictions of Fibre Reinforced 272
Composites
5:00 PM 58 |Laurent Delannay |Multisite modeling of strain heterogeneity in multiphase polycrystals| 168
Pres. Heba Resk — Evaluation based on CPFEM and experiment
5:20 PM 59 (Javier Segurado A finite element implementation of a polycrystalline material based | 255
Escudero on the viscoplastic self-consistent model
5:40 PM 60 [Sandra llic Inverse Analysis Applied to the Investigation of Composite Materials | 212

06.10.2010

Joint Session Biological&Soft Material

biomec G2 - 1009

s - Micromechanics

Session Chair: Erik Van der Giessen

element and neural network computation.
Joint Session Microstructure Modeling - Micromechanics

11:00 AM 1 [Alexey Lyulin Rejuvenation and Confinement Effects in Polymer Glassy Dynamics | 222

11:20 AM 2 |Roger A. Sauer A 3D multiscale framework for computing the deformation and 250
adhesion of gecko setae

11:40 AM 3 |Sulin Zhang Chemomechanics of Nanoparticle Uptake by Living Cells 283

12:00 PM 4 |Pieter Ghysels Coarse implicit time integration of a cellular scale particle model for | 190
plant tissue deformation

12:20 PM 5 |Ridha Hambli Multiscale approach for bone remodeling simulation based on finite | 631

08.10.2010 mecmod L - 1010 Session Chair: David Srolovitz
Georgios Zikos Multi-scale simulations of solidifying foams.
9:20 AM 62 [David Richards Multiscale Model of Deformation Twinning in Tantalum 247
9:40 AM 63 |Sylvain Dancette Multisite model prediction of twinning induced anisotropy infcc | 167
Pres. Laurent metals
Delannay
10:00 AM 64 [William Curtin Solute strengthening in Aluminum alloys 165
10:20 AM 65 [Duancheng Ma Combining ab initio calculations and classical concepts in solid 226
solution strengthening

Number next to session = Lecture Hall

Pres. = Presenting Author

Invited Talks: 2 Slots
Contributed Talks: 1 Slot

28

Right column: Page No in Proceedings




Joint Session Microstructure Modeling - Micromechanics

08.10.2010

mecmod M - 1010

Session Chair: Michael Ortiz

11:20 AM Jongbae Jeon Effect of phosphorus impurities on grain boundary-related plasticity
of nanocrystalline bce-Fe using molecular dynamics simulation
11:40 AM 68 |David Molnar Multiscale Modelling of Nano Tensile Tests for different Cu- 235
Precipitation States in Fe
12:00 PM 69 [Diego Gonzalez Numerical Analysis of the Indentation Size Effect Using a Strain 408
Pres. Javier Gil Gradient Crystal Plasticity Model
Sevillano
12:20 PM 70 |Christer Honoré Influence of interatomic potential on the atomistic fracture in iron | 176
Ersland
12:40 PM 71 [Shinya Miyazaki Comparative study of fatigue crack behavior in experimental and | 491
computational methods
05/06.10.2010 mecP Poster Session - 6:40 PM
Alessandro 2D and 3D Stress Fields Analysis Based on Direct Mapping of the | 288
Zivelonghi Dual-Scale Porous Network of Plasma-Sprayed Tungsten
Susanta Ghosh A 3D Atomistic-Continuum Foliation Model For Multiwalled Carbon | 189
Nanotubes
Safak Yilmaz A Calculation Approach Considering the Shape and Arrangement | 280
Effects of the Spherical Inhomogenity on the Elastic Constants
William Curtin A New Interpretation of the Haasen Plot for Solute-Strengthened | 164
Alloys
Xiaohong Zhu Continuum model for the long-range elastic interaction on stepped | 286
epitaxial surfaces in 2+1 dimensions
Jongbae Jeon Deformation Behaviors of Nanocrystalline BCC-Fe During 214
Compressive Loading Using Molecular Dynamics Simulation
Kinshuk Srivastava | Discrete dislocation dynamics modeling of screw dislocations in bcc | 260
metals: linking local atomistic information to the mesoscale
Christian Brandl| Dislocation loops in nanocrystalline metals 276
Pres. Mario Velasco
Sanchez
Pawel Rodziewicz First-principles study of superhard SiNx /TiN nanocomposites 248
Xiaohui Zeng Modeling the transition from toughening to embrittlement by grain | 282
boundaries in tungsten
Mohamed Chabaat On the Jand M integrals during the crack crazing patterns 150
interactions.
Ulrike Schmidt Parameter Identification over Multiple Length Scales 251
Dan Mordehai Plastic Deformation of Gold Microparticles on a Sapphire Substrate | 241
Inga Vatne Quasicontinuum simulation of mixed mode fracture with T-stress in | 267
bce-Fe
Dongsheng Xu Self-multiplication of Dislocation under High Strain Rate 279
Deformation
Liping Liu Solutions to the periodic Eshelby inclusion problem in two 217
dimensions
Lev Zuev The mechanism of plastic deformation localization in metals 289
Pres. Svetlana
Barannikova
Jean-Francois Construction of Cauchy and polar equivalent continua from discrete | 184
Ganghoffer homogenization techniques. Application to foams and biological
membranes
Jian Zhou Twist grain boundary migration by molecular-dynamics simulation | 284
Remco Hartkamp | A continuum approach applied to a strongly confined Lennard-Jones | 195
fluid.
Vanessa Magnanimo| A Micromechanical Numerical Analysis for Triaxial Compression of | 227
Granular Materials
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Pilar Ariza Pres. Dilute Discrete Dislocation Dynamics in BCC Crystals 137
Esteban Tellechea

Zhiming Chen: mec P ---> mec A

Changes ---> . !
9 Christer Honoré Ersland: mec P ---> mecmod M
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Symposium: Statistical Approaches

In many cases, mechanistic approaches that focus on atomic-scale interactions and
simple elementary processes fail to comprehend the mechanical properties (friction,
adhesion, deformation, and failure) of heterogeneous and random materials. At the same
time, standard homogenization procedures are inadequate to capture simultaneous
processes extending over multiple spatial and temporal scales. To understand how
macroscopic properties emerge from the collective dynamics of processes extending
over multiple scales, the symposium aims at bringing together scientists from the
statistical physics, materials science and solid mechanics communities.

List of topics to be addressed include:

e Adhesion and friction of heterogeneous materials (including biomaterials):
Instabilities and complex behaviour from the atomic to the macro scale.

« Pathways to failure: Subcritical dynamics and critical acceleration of deformation
and crack growth processes, damage accumulation and fracture nucleation,
triggering and extreme events.

o Complex dynamics and spatio-temporal fluctuations in deformation processes —
Discrete and continuum models.

« Monitoring dynamical processes in friction, deformation and fracture — acoustic
and electromagnetic emissions, in-situ observation methods.

Organizers

Institute for Materials and Processes, School of Engineering
The University of Edinburgh, United Kingdom

Michael Zaiser

Materials Research Centre and Centre for Condensed Matter
Theory, Indian Institute of Science, Bangalore, India

G. Ananthakrishna

Related Plenary Talk
Hans Jurgen Herrmann ETH Zurich, Schwizerland

Invited Speakers

Mikko Alava
Elisabeth Bouchaud

Helsinki University of Technology, Finland
CEA Saclay, Gif sur Yvette, France

Dennis Dimiduk
Istvan Groma
Lasse Laurson
Lyle Levine

M.-Carmen Miguel
Yoji Shibutani
Stefano Zapperi

Wright-Patterson AFB, Ohio, USA

Edtvos Lorand University, Budapest, Hungary
ISI Foundation, Torino, Italy

National Institute for Standards and Technology,
Gaithersburg, USA

University of Barcelona, Spain

Osaka University, Japan

CNR-IENI, Milano, Italy

Sessions: stat G/H/I/K/L/M/P
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Symposium Statistical Approaches

06.10.2010

stat G-1023

Session Chair: Elisabeth Bouchaud

11:00 AM 1 [M. Carmen Miguel | A vortex crystal that flows like a liquid: Grain-boundary scars in flat
11:20 AM 2 geometry
11:40 AM 3 |Mikko Alava Complexity in time-dependent materials deformation 295
12:00 PM 4
12:20 PM 5 |Ferenc Kun Slip avalanches in a fiber bundle model 306
07.10.2010 statH-1023 Session Chair: Lyle Levine
11:00 AM 6 |Elisabeth Bouchaud | Stress Corrosion Fracture of Silicate Glasses: How Far Can Water | 297
11:20 AM 7 Penetrate?
11:40 AM 8 |Dennis Dimiduk Intermittent Flow in Microcrystal Plasticity 300
12:00 PM 9
12:20 PM 10 [Paolo Moretti Yield and scale-invariance in plastic flow of sub-microscale 314
crystalline materials
Changes ---> Stefano Zapperi: stat H ---> stat K
07.10.2010 statI-1023 Session Chair: Stefano Zapperi
2:00 PM 11 [Istvan Groma Statistical properties of the plastic response of submicron size 303
2:20 PM 12 specimen
2:40 PM 13 [Lasse Laurson Dynamical correlation near dislocation jamming 307
3:00 PM 14
3:20 PM 15 [Claude Fressengeas On the role of short-range vs. long-range spatial correlations in 301
dislocation patterning
07.10.2010 stat K-1023 Session Chair: Mikko Alava
4:00 PM 16 |Stefano Zapperi A scaling theory for size effects and strain bursts in microplasticity | 333
4:20PM 17
4:40 PM 18 |Daniel Bonamy Damage and dissipation mechanisms in the dynamic fracture of 296
brittle amorphous materials: Velocity driven transition from
nominally brittle to quasi-brittle
5:00 PM 19 [Phani Nukala Fracture of disordered fuse networks with quenched plasticity 315
5:20 PM 20 |Davy Dalmas Morphological aspects and deterministic reconstruction of 298
dynamical fracture surfaces in brittle materials
Changes ---> Elisabeth Bouchaud: stat K ---> stat H
08.10.2010 statL-1023 Session Chair: Istvan Groma
9:00 AM 21 |Lyle Levine Statistical Distributions of Stresses within Plastically Deformed 308
9:20 AM 22 Copper: Models, Simulations and Microbeam X-ray Measurements
9:40 AM 23 |lie Deng Statistics of Internal Stress of Dynamical Dislocation Ensembles 299
10:00 AM 24 [Mamdouh Statistical Modeling of Elastic Strain, Lattice Rotation and Dislocation| 310
Mohamed Density Tensor in FCC Crystals
10:20 AM 25 [Stefan Sandfeld A three-dimensional Continuum Theory of Dislocations - Modelling | 318
and Application to a Composite
10:40 AM 26 |Ferenc Székely Coupled continuum theory of dislocations and solute atoms 332
08.10.2010 stat M - 1023 Session Chair: Michael Zaiser
11:20 AM 27 |Yoji Shibutani Ordering Icosahedral Network System in Relaxation Process of 321
11:40 AM 28 Amorphous Metals
12:00 PM 29 [Olga Soboleva Effective Coefficients of Quasi-Stationary Maxwell's Equations with | 328
Multiscale Isotropic Random Conductivity
12:20 PM 30 |Adolfo Poma From an atomistic to a path integral representation of molecules in | 317
adaptive simulation

Number next to session = Lecture Hall
Pres. = Presenting Author

Invited Talks: 2 Slots
Contributed Talks: 1 Slot

32

Right column: Page No in Proceedings



05/06.10.2010 statP Poster Session - 6:40 PM

Martin Friak Accurate description of elastic properties of random alloys with 302
minimum supercell sizes
Simon Poblete Latest advances in the development of the Adaptive Resolution 316
Scheme
Stefan Sandfeld Micro-structure Evolution under torsional loading in Single Crystals: | 320
a Comparative Study of Discrete and Continuous Dislocation
Simulations

Istvan Groma Toward a continuum theory of dislocations (retracted) 304
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Symposium: Microstructure Modeling

The microstructure of a material represents the state variables of material properties. It
comprises the spatial arrangement of structural elements, like crystal defects, functional
domains, and chemical constitution. The microstructure is severely affected by materials
processing. In magnetic microstructures, the complexity of the magnetization on various
length scalestime scales. The symposium will address in particular but not exclusively
the physics and engineering of

o Phase Transformations

o Crystal Plasticity

e Recovery, Recrystallization, Grain Growth
e Through-Process Modeling
e Microstructure Reconstruction
o Large-scale micromagnetic simulations
e Spin-torque driven magnetization dynamics
o Ultrafast magnetization dynamics
« Experimental Validation
o Virtual Processing and Experimentation
Modeling approaches on all scales of length and time will be addressed

Organizers

Gunter Gottstein

Riccardo Hertel

Dennis M. Dimiduk

Kiyohito Ishida

Related Plenary Talk

Peter W. Voorhees

Invited Speakers

Roy Chantrell
Toshiyuki Koyama
Volker Mohles

Tony Rollett

Institute of Physical Metallurgy and Metal Physics
RWTH Aachen University, Aachen, Germany

Institut fur Festkorperforschung, IFF-9 Electronic Properties
Forschungszentrum Jilich GmbH, Julich, Germany

Air Force Research Laboratory, Materials and Manufacturing
Directorate, USA

Department of Materials Science, Graduate School of
Engineering, Tohoku University, JAPAN

Northwestern University, USA

University of York, UK

Nagoya Institute of Technology, Nagoya, Japan

Institute of Physical Metallurgy and Metal Physics, RWTH
Aachen University, Aachen, Germany

Carnegie Mellon University Pittsburgh, USA

Sessions: mod A1/B1/C/A2/B2/D/E/F/G/H/11/K1/12/K2/L1/M/L2/P
Joint Sessions: mecmod L/M
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Symposium Microstructure Modeling

04.10.2010
11:00 AM

mod A1-1115
Pavel Vladimirov

Session Chair: Alexander Hartmaier
3D atomistic modeling of quasi-brittle microcrack propagation in
alpha-iron

11:20 AM 2 |Aitor Luque A molecular dynamics simulation of the strength of cementite Fe3C | 469
and aFe/Fe3C pearlitic lamellae
11:40 AM 3 |Yury Osetskiy Atomic-Scale Study of Nanoindentation in Iron and Copper 503
12:00 PM 4 |Julien Durinck Atomistic study of grain size effect on elastic moduli in 398
nanocrystalline tungsten
12:20 PM 5 [Bernd Eberhard Calculation of the Peierls stress from atomistic simulations for bcc | 399
tungsten: screw vs. edge dislocations
04.10.2010 mod B1-1115 Session Chair: Britta Nestler
2:00 PM 6 |Julien Durinck Decohesion and buckling of thin films on substrates: a molecular | 397
dynamics approach
2:20 PM 7 |Ken-ichi Saitoh Hybrid Simulation between Microscopic and Macroscopic Particle | 528
Methods: Application to Deformation and Fracture of Solid Material
2:40 PM 8 |Alexander Belov Strengthening and formation nano-composites in diamond-like 369
amorphous carbon
3:00 PM 9 |Hao Wang The formation of stacking fault tetrahedra in fcc metals by 583
annihilation of edge dislocations
3:20 PM 10 |Giovanni Bonny The interaction of screw and edge dislocations with Cr precipitates | 376
in FeCr alloy: An atomistic study
04.10.2010 mod C-1115 Session Chair: Daniel Weygand
4:20 PM 11 |Giacomo Po Atomically-Constrained Network Dislocation Dynamics
4:40 PM 12 |Botond Bako Dynamics of Diffusion-controlled Dislocation Loop Coarsening in FCC| 359
Pres. Laurent Dupuy Crystals
5:00 PM 13 |J. Garcia Laue diffraction spots obtained from 3D dislocation dynamic 481
Pres. Helena Van simulations
Swygenhoven-
Moens
5:20 PM 14 [Jie Deng Temporal Coarse Graining in Dislocation Dynamics 389
5:40 PM 15 [Dashnor Hoxha Modeling mechanical behavior of geomaterials by the extended finite{ 437

element method

04.10.2010 mod A2 - 1015 Session Chair: Giinter Gottstein

11:00 AM 16 [Volker Mohles Modelling the kinetics of annealing - a case of freestyle racing 495

11:20 AM 17

11:40 AM 18 [Melanie Syha Comparing grain growth experiments and simulations of SrTi0O3 | 563

specimen in three dimensions
12:00 PM 19 |Brijish Singh Comparison of Cellular Automata and Phase Field Methods for 552
Modeling of Annealing
12:20 PM 20 [Luis Barrales-Mora | Abnormal grain growth in electrical steels: a thorough simulation | 364
study
04.10.2010 mod B2 - 1015 Session Chair: Ingo Steinbach
2:00 PM 21 |Esteban Busso Coupled Crystal Plasticity-Phase Field Formulation to Describe the | 379
Microstructural Evolution in Polycrystalline Aggregates During

Thermal Recrystalisation

2:20 PM 22 [Tomoyuki Hirouchi | Effects of tilt grain boundary property on grain growth using multi- | 431

phase-field model

2:40 PM 23 [Michael Selzer Grain growth modelling: a direct comparison of vertex model with | 550
phase-field model results

3:00 PM 24 [Ingo Steinbach Influence of mechanical stresses on grain growth mechanismsin | 562
nanocrystalline materials

3:20 PM 25 [Carmen Schéfer Modeling Microstructure and Texture Evolution during 540

Recrystallization considering Precipitation Effects
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05.10.2010 mod D - 1115 Session Chair: Volker Mohles

11:00 AM 26 [Tomasz Multiscale simulations of thermal stability of nanocrystalline iron | 587
Wejrzanowski

11:20 AM 27 |Daniel Weygand Simulation of abnormal grain growth in two and three dimensional | 589

grain structures
11:40 AM 28 [Christian Bollmann | Evaluation of Texture Models for Deformation and Recrystallization | 372
Applied to AA6016
12:00 PM 29 [Thomas Miiller Modeling of the Mircrostructure of sintered ceramics for finite 496
element simulations of their electrical properties
12:20 PM 30 |Malek Homayonifar | Modeling of Micromechanical Deformation Systems of Magnesium | 435
based on Incremental Energy Minimization

05.10.2010 modE-1115 Session Chair: Kiyuhito Ishida

2:00 PM 31 | Toshiyuki Koyama Microstructure Modeling on the Basis of the Phase-Field Method | 457

2:20PM 32

2:40 PM 33 |Frank Wendler An integrated approach for cellular materials: Phase-field modelling | 588

of foam evolution and processing
3:00 PM 34 |Alexandre Viardin Phase-field modeling of the columnar-to-equiaxed transition in 576
AlSi7 alloy solidification
3:20 PM 35 |Sanjay Prabhakar Multiphysics multiscale effects in two laterally coupled AIN/GaN | 510
guantum dots with wetting layer

05.10.2010 mod F-1115 Session Chair: Anthony Rollett

4:20 PM 36 |Varvara A Multi-scale Model of Martensite Transformation Plasticity in 452
Kouznetsova Metastable Austenitic Steels

4:40 PM 37 |Benjamin Application of crystal plasticity to modeling the deformation 447
Klusemann behavior of sheet metal mesocrystals

5:00 PM 38 |Giacomo Po Continuum theory of dislocations: finite element simulations of 504

microstructure evolution during micro indentation
5:20 PM 39 |Claudio Zambaldi Crystal plasticity modeling and experiments to improve the 596
micromechanical understanding of single crystal y-TiAl and y-TiAl
based microstructures

5:40 PM 40 |Laurent Capolungo Dislocation Junction formation and strength in hcp metals 380

06.10.2010 mod G-1115 Session Chair: Riccardo Hertel

11:00 AM 41 |Roy Chantrell Multiscale modelling of magnetisation structures and dynamics 381

11:20 AM 42

11:40 AM 43 [Marcus Jainta Efficient calculation of long range magnetic interaction fields 441

in a phase-field model for MSM alloys

12:00 PM 44 |Elena. Multiscale Description of the Domain Wall Motion 574
Vedmedenko

12:20 PM 45 |Elena . Multipolar Approach for Large-Scale Simulations of Magnetic Arrays | 574
Vedmedenko

07.10.2010 mod H-1115 Session Chair: Toshiyuki Koyama

11:00 AM 46 |Abdelmalek Hallil | Atomistic calculations of the elastic properties of Cu/Cu-oxide planar| 421

interfaces

11:20 AM 47 [Marcin Mazdziarz Reconstruction of dislocations in interface layer Cu-Al203 482

11:40 AM 48 |Saryu Fensin Response of a 11 Asymmetric Tilt Grain Boundary in Copper to an | 404
Pres. Steve Valone Applied Shear Stress at Finite Temperatures

12:00 PM 49 |Aitor Luque Grain-Boundary Shear-Coupled Migration Affected By Intergranular | 473

Nanocracks
12:20 PM 50 |Brian Laird Calculation of Solid-Liquid Interfacial Free Energies from Atomistic | 464
Computer Simulation
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07.10.2010

mod I1-1115

Session Chair: Christian Elsisser

2:00 PM 51 |Dallas Trinkle Ab initio modeling to improve oxygen tolerance of Ti alloys 569
2:20 PM 52 |Thomas Analytic Bond-Order Potentials for Modelling Topologically Close- | 425
Hammerschmidt Packed Phases in Transition Metals
2:40 PM 53 |Steve Valone Atomistic Models for Variable Oxidation States 573
3:00 PM 54 [Jan Wrébel Multiscale simulations of atomic ordering in nano-layered FePt 590
3:20 PM 55 [Donald Shih Designing Lighter Ti Alloys using First-principles Computational | 551
Approach
07.10.2010 mod K1-1115 Session Chair: Dallas Trinkle
4:20 PM 56 |Elwira Wachowicz | Effect of impurities on structural, cohesive, and magnetic properties | 582
of grain boundaries in a-Fe
4:40 PM 57 |Anne-Christine Fe-Cr alloys by first-principle calculations and synchrotron x-ray | 571
Uldry measurements.
5:00 PM 58 |Dallas Trinkle First-principles calculation of dislocation/solute interactionsand | 570
modeling of strength in Mg
5:20 PM 59 |Elisaveta Hristova The solubility of carbon in bcc iron under volumetric strain: 438
Pres. Rebecca comparison of DFT and semi-empirical methods
Jannisch
5:40 PM 60 [Romuald Dobosz Optimizing of mechanical properties of nanometals 396
07.10.2010 mod 12 - 1199 Session Chair: Franz Roters
2:00 PM 61 [Woosong Choi Formation and evolution of dislocation wall structures: Grain 382
boundaries, cell walls, and self-similarity
2:20 PM 62 [Marek Smaga Modeling and experimental investigation of microstructure, residual | 556
stresses and monotonic deformation behavior of aluminum matrix
composites
2:40 PM 63 |JuLi Plumber's Wonderland Found on Graphene 468
3:00 PM 64 [Till Clausmeyer Investigation and modeling of the material behavior due to evolving | 384
dislocation microstructures in fcc and bcec metals
3:20 PM 65 |[Roberto Gomes de Modelling the effect of the stress field of dislocations on carbon 407
Aguiar Veiga diffusion in BCC iron
changes ---> Malek Homayonifar: mod 12 ---> mod D
07.10.2010 mod K2 - 1199 Session Chair: Gil Sevillano
4:20 PM 66 |Jerzy Gawad Multiscale modeling of texture and plastic anisotropy in a cup 405
drawing process
4:40 PM 67 [Varvara Romanova Multiscale Simulation of Deformation Processes in Welded Steel 523
Specimens under Loading
5:00 PM 68 [Marc Geers Strain gradient crystal plasticity for miniaturization and 406
microstructures with interfaces
5:20 PM 69 [Benjamin Schmaling| Transformation Induced Plasticity Modelling Based on Multi-scale | 532
Approaches
5:40 PM 70 |Philip Eisenlohr Validation of phenomenological and dislocation-based constitutive | 403
laws for crystal plasticity of hexagonal Ti
08.10.2010 mod L1-1115 Session Chair: Dennis Dimiduk
9:00 AM 71 |Anthony Rollett Multiscale Modeling of Microstructure and Microstructural Evolution| 514
9:20 AM 72
9:40 AM 73 |Davide Costa Atomistic kinetic Monte Carlo simulation of Iron Chromium phase | 388
decomposition parameterised on ab initio calculations
10:00 AM 74 |Sergey Starikov Atomistic Simulation of Laser Ablation of Gold 558
10:20 AM 75 |[Karim Ahmed Computational Modeling of the Sintering Process in Thermal Barrier | 338
Coating Systems
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08.10.2010 mod M- 1115 Session Chair: Giinter Gottstein
11:20 AM 76 [Matthias Posselt Status of atomic-level simulations of solid phase epitaxial 509
recrystallization of amorphous Si
11:40 AM 77 |Franz Roters Multi phase cellular automaton simulation of the heat treatment of | 527
dual phase steel
12:00 PM 78
12:20 PM 79 [Mohammed Growth and melting kinetics in NiZr alloy: linking phase-field 413
Guerdane modeling to molecular dynamics simulations
12:40 PM 80 |Christian M. Ulrich Kinetics of Al-Au Wirebonds: Phenomenological Model and First- | 572
Principles Investigation
changes ---> Ju Li: mod M ---> mod 12
08.10.2010 mod L2 - 1098 Session Chair: Luis Barrales-Mora
9:00 AM 81 |Gilles Adjanor Computing the phase diagram of the FeCr binary alloy by path- 337
sampling simulation
9:20 AM 82 |Jurgen Becker Numerical Determination of Effective Material Properties of Porous | 365
media
9:40 AM 83 |Christian Neuen Computationally driven design of innovative cement-based materials | 498
- a multiscale approach on calcium leaching
10:00 AM 84 |Michail Baranov Atomic-discrete simulation of crystal state of alloys of a complex | 487
chemical composition
10:20 AM 85 |Robert Spatschek Influence of plastic effects on the kinetics of phase transitions 557

Joint Session Micr

ostructure Modeling - Micromechanics

08.10.2010 mecmod L - 1010 Session Chair: David Srolovitz
9:00 AM 61 |Georgios Zikos Multi-scale simulations of solidifying foams. 287
9:20 AM 62 [David Richards Multiscale Model of Deformation Twinning in Tantalum 247
9:40 AM 63 |Sylvain Dancette Multisite model prediction of twinning induced anisotropy infcc | 167
Pres. Laurent metals
Delannay
10:00 AM 64 [William Curtin Solute strengthening in Aluminum alloys 165
10:20 AM 65 [Duancheng Ma Combining ab initio calculations and classical concepts in solid 226

Joint Session Micr
08.10.2010
11:20 AM

mecmod M - 1010
Jongbae Jeon

solution strengthening

ostructure Modeling - Micromechanics

Session Chair: Michael Ortiz
Effect of phosphorus impurities on grain boundary-related plasticity
of nanocrystalline bce-Fe using molecular dynamics simulation

11:40 AM 68 |David Molnar Multiscale Modelling of Nano Tensile Tests for different Cu- 235
Precipitation States in Fe

12:00 PM 69 [Diego Gonzalez Numerical Analysis of the Indentation Size Effect Using a Strain 408
Pres. Javier Gil Gradient Crystal Plasticity Model
Sevillano

12:20PM 70|Christer Honoré Influence of interatomic potential on the atomistic fracture in iron 176
Ersland

12:40 PM 71 [Shinya Miyazaki Comparative study of fatigue crack behavior in experimental and | 491

computational methods
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05/06.10.2010

mod P

Poster Session - 6:40 PM

Potekaev Aleksandr Atomic Mechanisms of Structural and Superstructural 342

Pres. Mikhail Transformations in CuAul Alloy

Starostenkov

Amir Hossein Atomistic Simulation of Solid-Solid Phase Transformations InFe | 530

Salahshoor Nanowires Using Molecular Dynamics

J. Christian Schoen Atomistic simulation of xenon crystal growth via low-temperature | 536
atom beam deposition (LT-ABD)

Thiemo Comparison of two Recrystallization Models within a TPM- 378

Briiggemann Framework for Sheet Production

Xinfu He Cr segregation at tilt grain boundaries in Fe-Cr alloys modeled at | 430

atomic scale level
Craig Hartley Dislocation Density Vector Representation of Dislocation Dynamics | 426
Simulations
Alexey Kuksin Dynamics and Kinetics of Dislocations in Metals under Dynamic 462
Loading

Anastasia August Efficiency study of metal foams for heat storage and heat exchange | 355

Juan Jose Meléndez Grain boundary energies for cubic-ZrO2 bicrystals 486

Hanus Seiner Homogenized Elasticity of Martensitic Microstructures 546

Jargen Almanstotter Influence of oxygen on the fracture of tungsten 351

Oliver Kastner Microstructure formation and hysteresis in shape memory alloys | 446

N.S. Reddy Modeling of Ti-6AI-4CV Alloy by Artificial Neural Networks 512

Péter Dusan Modeling the evolution of subgrain structure during recovery and | 439

Ispanovity creep by discrete dislocation dynamics

Marcin Kowalski Modelling of cold rolling texture formation in ferritic-austenitic steel | 453

using self-consistent viscoplastic model and finite element method

Friedrich Modelling the microstructure evolution of a ferritic hot work tool | 458

Krumphals steel during short-term creep

Amir Hossein Molecular Dynamic Simulation of Crack Tip Propagation in Single [ 529

Salahshoor Crystal FCC Metals Under Uniaxial Tension

Thorsten Molecular Dynamics Simulation: A Powerful Tool for Engineering | 463

Kdddermann Condensed Matter

Abhik Choudhury | Morphologies during Nucleation in Al-Si binary alloys and Growth in | 383

Ternary Eutectic Systems
Ruslan Balokhonov | Multiscale analysis of deformation and fracture in coated material | 360
under dynamic loading. Numerical simulation

Andrey Kartavykh | Numerical study of convection-induced peritectic macro-segregation | 442

Pres. Vladimir effect at the directional counter-gravity solidification of Ti-46Al-8Nb

Ginkin intermetallic alloy

Alysson Diogenes Porous Media Microstructure Reconstruction Using Pixel-based and | 393

Object-based Simulated Annealing — Comparison with Other
Reconstruction Methods

Mohammad Habibi [Predicting the Flow Stress Variation of 304 Stainless Steel during Hot| 417

Parsa Pres. Deformation Considering Grain Size Effect

Donya Ohadi

Christoph Kords Signed dislocation densities and their spatial gradients as basis for a | 451
non-local crystal plasticity model

Robert Luis Simulation of diffusion processes in yttria tetragonal zirconia 412

Gonzéalez-Romero polycrystals

Zoltan Major Pres.|  Simulation of the Deformation and Failure Behavior of Bronze 477

Franz Hiptmair

Particle Filled PTFE Compounds
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Yuji Nakasone Simulation of Yielding Behavior in Polycrystalline Materials by the X-| 497
FEM
Aleksandra Borovik Stress Intensity Factors for Cracks in Pore Chanels Structures 377
Peter Zhilyaev Study of electronic structure and conductivity of liquid metallic 597
sodium under high pressure and temperature
Alexander Vondrous| Sub grain formation in plastically deformed microstructures inthe | 578
combined simulation of rolling and annealing for static
recrystallization with the phase-field method
Aleksandr Potekaev | The Effects of Thermoactivated Atomic Reconstruction Near Planar | 346
Defects in the Ordered Superstructures L12 and L10
Nikolay Medvedev | The Excitation of Oscillation Modes Localized on an Interstitial Atom | 499
in 2-D Crystal

Aleksandr Potekaev | The Peculiarities of Structural Reconstruction of Nanofibers of L12 | 347
Pres. Mikhail Superstructure Alloys Containing Long-Periodic APB in the Process
Starostenkov of High-Velocity Tension Deformation

Christoph Ziegler Three dimensional Reconstruction of PEFC Catalyst Layers 564
Xu Xu Two-dimensional Real-valued Cellular Automata and Applications in | 592

Micro-structure Modelling

Denny Tjahjanto Relaxed grain cluster (RGC) scheme polycrystalline homogenization | 568
Ni Xianggui The Molecular dynamics simulation on the Evolution of Deformation-| 591

Induced Nano-Crystallizaion in Metallic Glasses
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Symposium: Biological and Soft Materials

This symposium will examine recent theoretical and computational advances in
modeling structure and function of biological materials on both the molecular and
cellular scale. A particular emphasis will be placed on understanding the assembly and
mechanical behavior of membranes, biopolymer networks and cells. Fruitful overlap
exists with other soft materials such as polymers, colloids, gels, and other complex
fluids. Reaching biologically relevant timescales is not possible with molecular level
approaches alone, but requires systematic and carefully informed coarse-grained
models.
Focus areas will include:

e Polymers and colloids

e Membrane biophysics

e Mechanical properties of biopolymer networks

o Coarse-graining techniques for soft and biological materials

e Cell and tissue mechanics (jointly with Micromechanics symposium)

Organizers

Jorg Rottler Department of Physics and Astronomy, University of British
Columbia, Canada

Krishna Garikipati Department of Mechanical Engineering,University of Michigan, USA

Siewert-Jan Marrink Dept of Biophysical Chemistry, University of Groningen,
Netherlands

Hermann Grabert  Physikalisches Institut, Albert-Ludwigs-Universitat, Freiburg,
Germany

Related Plenary Talk

Samuel Safran Weizmann Institute, Israel

Invited Speakers

Pepe Espanol University UNED, Madrid, Spain

Mikko Haataja Princeton University, USA

Kurt Kremer Max Planck-Institute fiir Polymer Research MPIP, Mainz, Germany
Ard Louis University of Oxford, UK

Erik Luijten Northwestern University, Evanston, USA

Ulrich Schwarz University of Heidelberg, Germany

Cornelis Storm University of Technology Eindhoven, Netherlands

Peter Tieleman University of Calgary, Canada

Zun-Jing Wang Carnegie Mellon University, Pittsburg, USA

Sessions: bio A/B/C/D/E/F/P
Joint Sessions: biomec G2
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Symposium Biological&Soft Materials

04.10.2010

bio A-1023

Session Chair: Joerg Rottler

11:00 AM 1 [Kurt Kremer Adaptive Resolution Simulations: Towards Open Systems Molecular
11:20 AM 2 Dynamics Simulations for Soft Matter
11:40 AM 3 |Pep Espaiiol Deriving fully dynamic coarse-grained models from Molecular 604
12:00 PM 4 Dynamics
12:20 PM 5 |Patrick llg Towards molecularly derived constitutive equations for complex | 613
fluids via systematic coarse-graining procedure
04.10.2010 bio B-1023 Session Chair: Cornelis Storm
2:00 PM 6 |Erik Luijten Self-Assembly of Charged Colloids and Viruses 620
2:20PM 7
2:40 PM 8 |Ard Louis Simulating DNA nanostructures with a coarse-grained model 619
3:00 PM 9
3:40PM 10
04.10.2010 bio C- 1023 Session Chair: Mikko Haataja
4:20 PM 11 |Zun-Jing Wang Systematic solvent-free coarse-graining for quantitative 658
4:40 PM 12 phospholipid bilayer simulations
5:00 PM 13 |Sulin Zhang A two-dimensional particle-based fluid membrane model: toward | 663
the highest level of coarse-graining
5:20 PM 14 [Takahiro Application of Polymeric Fluid Particle Simulation on Entangled 627
Murashima Polymer Melts
5:40 PM 15 [Shugo Yasuda Multiscale Simulation for polymer melt flows in parallel plates 659
05.10.2010 bioD-1023 Session Chair: Ulrich Schwarz
11:00 AM 16 |Peter Tieleman Simulating membrane defects and lipid flip-flop 647
11:20 AM 17
11:40 AM 18 [Mikko Haataja Formation and structure of lipid microdomains: Roles of 607
12:00 PM 19 thermodynamics, non-equilibrium processes, and hydrodynamics
12:20 PM 20 |Marino Arroyo The role of membrane viscosity in the dynamics of fluid membranes | 602
05.10.2010 bio E-1023 Session Chair: Sam Safran
2:00 PM 21 |Cornelis Storm Soft Biological Matter: Function through Structure. 637
2:20PM 22
2:40 PM 23 |Ulrich Schwarz Force generation by cells during expansion and retraction 635
3:00 PM 24
3:20PM 25 |Georg Ganzenmiiller| A New Approach to Modeling Biological Tissue at the Mesoscale: | 606
Shockwave-Induced Rupture in Cell Structures
05.10.2010 bio F-1023 Session Chair: Zun-Jing Wang
4:20 PM 26 |Jens Harting Hemodynamics at the Mesoscale: a Coarse-Grained Lattice 609
Boltzmann-Molecular Dynamics Approach
4:40 PM 27 |Axel Voigt A combined Navier-Stokes-Cahn-Hilliard-Phase-Field-Crystal 657
approach to model bicontinuous interfacially jammed emulsions
5:00 PM 28 |Lucio Colombi Atomistic simulations at the interface between titanium surfaces and | 603
Ciacchi the physiological environment
5:20 PM 29 [Andrea Muntean Molecular-dynamics simulations of the oxidation effects on 623
properties of polystyrene surfaces
5:40 PM 30 |Martin Friak Arthropod cuticle: a biological multi-functional composite used as | 605
template for nano-to-macro-scale hierarchical modeling
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Joint Session Biological&Soft Materials - Micromechanics

06.10.2010 biomec G2 - 1009 Session Chair: Erik Van der Giessen
11:00 AM Alexey Lyulin Rejuvenation and Confinement Effects in Polymer Glassy Dynamics
11:20 AM 2 |Roger A. Sauer A 3D multiscale framework for computing the deformation and 250
adhesion of gecko setae
11:40 AM 3 |Sulin Zhang Chemomechanics of Nanoparticle Uptake by Living Cells 283
12:00 PM 4 |Pieter Ghysels Coarse implicit time integration of a cellular scale particle model for | 190
plant tissue deformation
12:20 PM 5 |Ridha Hambli Multiscale approach for bone remodeling simulation based on finite | 631
element and neural network computation.
05/06.10.2010 bioP Poster Session - 6:40 PM
Abdelwahed A 3D multiscale modelling of cortical bone structure, using the 601
Barkaoui inverse identification method: Microfibril scale study
John Lawson Formation, structure and properties of amorphous carbon char from | 618
polymer materials in extreme atmospheric reenty environments
Andrzej Sikorski Percolation in Polymer-Solvent Systems 636
Amir Hossein Prediction of Mechanical Response of Aligned Silver Nano- 621

Salahshoor

Composites Using Hybrid Molecular Dynamics-Finite Element
Modeling
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Symposium: Radiation Effects

Irradiation alters the microstructure of materials and leads to modification of their
properties. Multiscale modeling is demonstrating high potential for quantitative
investigation of the defect generation and mobility, microstructure evolution and
property changes induced by irradiation. This symposium is addressing the
development and application of multiscale modeling methods to the understanding the
radiation effects and aging of metals, ceramics and semiconductors, for both materials
processing and advanced nuclear energy system applications.
Theoretical, experimental, and computational contributions are sought in related areas,
including, but not limited to, the following:

o Defect generation and long term evolution under irradiation

e Microstructure evolution and phase stability under irradiation
Irradiation-induced creep and mechanical behavior of irradiated materials
 Irradiation effects in nanostructured materials
Multiscale modeling techniques in all of the above areas.
Modeling techniques based on ab initio, molecular dynamics, Monte Carlo, rate theory
and related methods, and phase field approach are especially encouraged as well as
coupling between these techniques.

Organizers

Frangois Willaime Commissariat a 'Energie Atomique CEA, Service de Recherches de
Métallurgie Physique, France

Anter El-Azab Materials Science Graduate Program & Department of Scientific
Computing, Florida State University, USA

Chung-Ho Woo Department of Electronic & Information Engineering, The Hong
Kong Polytechnic University, Hung Hom, Kowloon, Hong Kong

Related Plenary Talk

Robert S. Averback University of Illinois at Urbana-Champaign, USA

Invited Speakers

Kazuto Arakawa  Osaka University, Japan
Sergei Dudarev United Kingdom Atomic Energy Authority UKAEA, Oxfordshire, UK

Maylise Nastar Commissariat a 'Energie Atomique CEA, France
Alexei Semenov Institute for Nuclear Research, Moscow, Russia
Dieter Wolf Idaho National Laboratory INL, Idaho Falls, USA

Sessions: rad D/E/F/G/H/1/K/L/M/P
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Symposium Radiation Effects

05.10.2010

rad D-1015

Session Chair: Sergei Dudarev

05.10.2010

rad F-1015

11:00 AM Kazuto Arakawa In Situ TEM Study of Dynamic Behaviors of Nanoscale Defects:

11:20 AM 2 Similarities and Differences between Experiments and Simulations | 669

11:40 AM 3 |Dmitry Terentyev Interaction of Carbon with vacancy and interstitial clusters in a-Fe: | 739

an atomistic study (retracted)

12:00 PM 4 |Vladimir Borodin Multiscale study of small self-interstitial clusters in beryllium 743

12:20 PM 5

05.10.2010 rad E-1015 Session Chair: Francois Willaime

2:00 PM 6 |Par Olsson Ab initio study of point defect dynamics: defect clusters and 717
threshold displacement energies in bcc Fe

2:20 PM 7 |Nicholas Kioussis | Effect of external deformation on stability and migration properties | 702

of point defects in bcc iron

2:40 PM 8 |Akiyuki Takahashi Structure of Self-Interstitial Atom Clusters in Iron and Copper: A | 733
Hybrid Ab-initio Contiuum Determination

3:00 PM 9 |Giovanni Bonny Mobility of self-interstitial defects and small dislocation loops in Fe- | 673

Cu-Ni alloys: model alloy for RPV steels
3:20PM 10 [Ahmed Tamer Al- [ Thermodynamics of nanoclusters in bcc-Fe containing copper, nickel | 668
Asqalani and vacancies

Session Chair: Chung-Ho Woo

4:20 PM 11 [Sergei Dudarev A stochastic algorithm for simulating real-time dynamics of 685
4:40 PM 12 interacting nano-defects in irradiated bcc metals 685
5:00 PM 13 |Kenichi Nakashima | Kinetic Monte Carlo simulation of irradiation damage accumulation | 714
with the elastic interaction between SIA loops and dislocations
5:20 PM 14 |Terry Haohua Wen Magnetic Effects on Self-diffusion in BCC Iron 751
5:40 PM 15 [Pui Wai Ma The Origin of Critical Slowing Down in Ferromagnetic Iron near the | 707
Curie Temperature
06.10.2010 rad G-1015 Session Chair: Maylise Nastar
11:00 AM 16 |Blas Pedro Radiation Damage Production and Evolution near Grain Boundaries | 742
Uberuaga inCu
11:20 AM 17 [Michael Demkowicz On the atomic-scale design of metal-metal heterointerfaces for 674
radiation resistance
11:40 AM 18 |Tommi Jarvi Radiation effects in nanoparticles 700
12:00 PM 19 |Evgeny Zhurkin Grain boundary configurations and thermodynamic equilibrium | 756
state of low Cr Fe-Cr alloys studied ab initio and by Metropolis Monte
Carlo simulations
12:20 PM 20 [Maria Inés Pascuet Simulation Studies of Diffusion Behavior in Al/U interfaces 719
Pres. Julian
Fernandez
07.10.2010 rad H- 1015 Session Chair: Dieter Wolf
11:00 AM 21 |Alexey Semenov Stochastic effects on microstructure nucleation under cascade- 732
11:20 AM 22 damage irradiation 732
11:40 AM 23 |Hajime Kimizuka Quantum Dynamics Study of Hydrogen Diffusion in Iron with Lattice | 701
Defects
12:00 PM 24 [Kazuhito Ohsawa Hydrogen trapping into a single vacancy in tungsten 716
12:20 PM 25 [Kazunori Morishita Damage Rate Dependence of Void Nucleation in W 713
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07.10.2010 radI-1015 Session Chair: Alexey Semenov

2:00 PM 26 |Dieter Wolf Multi-scale Modeling of Nuclear Fuel 755
2:20PM 27 755
2:40 PM 28 [James Belak Phase Stability of Metallic Nuclear Fuels: a Multi-scale Coupling of | 671

Phase-field Modeling with CALPHAD and First-Principles
3:00 PM 29 Yoshiyuki Watanabe| Formation of self-interstitial atom clusters in cubic silicon carbide | 747
during irradiation
3:20 PM 30 |Santosh Dubey Coupled Microstructure and Microchemical Evolution in Irradiated | 681
Alloys
07.10.2010 rad K-1015 Session Chair: Anter El-Azab
Maylise Nastar From point defect jumps to diffusion models of irradiated alloys
4:40 PM 32 715
5:00 PM 33 |Christophe Domain Effect of P and C in model dilute Fe alloys under irradiation by 680
atomic kinetic Monte Carlo

5:20 PM 34 |Diego Diaz The early evolution of damage in the Fe-Cr system 679
5:40 PM 35 |Mikhail Lavrentiev Cluster Expansion Model for Migration Energies and Vacancy- 703

Mediated Diffusion in Fe-Cr Alloys

08.10.2010

rad M- 1015

Irradiated Metals (retracted)

Session Chair: Christophe Domain

08.10.2010 radL-1015 Session Chair: Dan Mordehai

9:00 AM

9:20 AM 36 |Christian Dethloff Modeling of helium bubble growth in neutron irradiated boron 675

doped RAFM steels
9:40 AM 37 |Srujan Rokkam Phase Field Modeling of Void Swelling in Irradiated Metals 723
10:00 AM 38 |Dariush Seif Elastic Representation of Radiation-Induced Defects with Force 728
Multipoles
10:20 AM 39 [Mark Gilbert Screw dislocations in bce transition metals: The Peierls barrier 695
problem and interatomic potentials
10:40 AM 40 |Yury Osetskiy Atomic-scale Modelling of Dislocation-Obstacle Interactions in 718

05/06.10.201

polycrystalline metals
Poster Session - 6:40 PM

11:00 AM 41 |Dan Mordehai Coordinated Climb of the Dislocation Network under Irradiation 712

11:20 AM 42 |Ghiath Monnet Stochastic analysis of thermaly activated dislocation processes 711
simulate by MD

11:40 AM 43 |Tomohito Tsuru Atomistic simulations of strain localization in irradiated 741

Kiyoshi Betsuyaku Kinetic lattice Monte Carlo simulations of solute atom cluster 672
formations based on ab initio calculations
Dmitry Terentyev Atomistic simulations of solid solution hardening in Fe-Cr alloys | 738
(retracted)
Thomas Hochrainer Theory and Numerical Simulation of Defect and Microstructure 699
Dynamics in Irradiated Oxides
Nahuel Barrios Diffusion studies on the AlI3U ordered compound applying Artificial | 670
Intelligence tools
Abderrahim Al PERFORM 60 - Prediction of the Effects of Radiation FOr Reactor | 667
Mazouzi pressure vessel and in-vessel Materials using multi-scale modelling —
60 years foreseen plant lifetime
Srujan Rokkam Stress Effects in Defect and Microstructure Evolution under 727
Irradiation
Mina Talati Contribution of lattice vibrations to the free energy of formation of | 737

vacancies in bcc Fe
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Symposium: Multifunctional Materials

Modern materials are intrinsically multifunctional. Today’s challenge to materials
designers is that often one can no longer focus upon a single property. This symposium
will address the following issues among others.
« Materials that are simultaneously ferroelectric and ferromagnetic
e Materials for spintronics which carry both spin and charge in carriers injected
into carefully engineered crystal interfaces
o New gate insulator materials
o Smart materials and surface coatings
e Transparent conducting oxides and polymers for photovoltaic or optoelectronics
e The exciting prospect of metamaterials opens up a future of materials that are
manufactured on the mesoscopic scale and have radically new functionality in
their response to microscopic fields.
We will bring together multiscale modelers and experimenters to exchange ideas for
future generations of materials. Experimenters will appreciate the state of the art in
multiscale modeling. Modelers will be take up challenges thrown down by the
experimenters in state of the art in synthesis, characterization and integration.

The Symposium is supported by

Robert Bosch GmbH, Stuttgart, Germany

Organizers

Christian Elsasser

Anthony Paxton

Related Plenary Talk

Matthias Scheffler

Invited Speakers
Georges Adamopoulos

Thomas Eckl

Nicholas Kioussis

Peter Kratzer

Pedro Rivera Diaz del Castillo
Jorg Schroder

Nicola Spaldin

Mark van Schilfgaarde

Rainer Waser

Fraunhofer-Institute for Mechanics of Materials IWM
Physical Modelling of Materials, Freiburg, Germany

Queen’s University Belfast, Atomistic Simulation
Centre, UK

Fritz Haber Institute of the Max Planck Society, Berlin,
Germany

Imperial College London, UK

Robert Bosch GmbH, Stuttgart, Germany
California State University Northridge, USA
University Duisburg-Essen, Germany
University of Cambridge, UK

Universitat Duisburg-Essen, Germany
University of California, Santa Barbara, USA
Arizona State University, Tempe, USA

FZ Julich and RWTH Aachen, Germany
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Computational Modelling of Ferroelectric Materials:

This topical session is related to the cooperative research project
COMFEM funded by the German Ministry for Research and Education
(BMBF-WING project 03X0510).

Invited speakers for this session:

Eberhard Hennig Pl Ceramic GmbH, Lederhose, Germany
Marc Kamlah, KIT, Karlsruhe, Germany

Alexander Konstandin Robert Bosch GmbH, Stuttgart, Germany
Hans-Jurgen Schreiner CeramTec AG, Lauf, Germany

Thorsten Steinkopff Siemens AG, Miunchen, Germany

Sessions: multA/B/C/D/E/F/H/1/K
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Symposium Multifunctional Materials

04.10.2010
11:00 AM

mult A-1009
Tilmann Hickel

Session Chair: Anthony Paxton
First Principles Determination of Phase Transitions in Magnetic
Shape Memory Alloys

11:20 AM 2 |Osman Adiguzel Martensitic transformation and thermoelasticity in copper based | 764
shape memory alloys
11:40 AM 3 [Roman Nazarov Interaction of H with vacancies in iron and steels: The combination | 806
of atomistic, thermodynamic and elastic effects
12:00 PM 4
12:20 PM 5

changes --->

Pedro Rivera Diaz del Castillo: mult A ---> mult F

05.10.2010

multD - 1009

04.10.2010 multB-100 Session Chair: Pedro Rivera Diaz del Castillo
2:00 PM 6 |Nathaniel Ng Engineering Domain Switching Dynamics in Ferroelectrics via 807
Electric Field Control — Investigation using 3D Phase Field Modeling
(retracted)
2:20 PM 7 |ZMajor Comparison of the Deformation Behavior of Digital Materials using | 796
Pres. F. Hiptmair Full-field Strain Analysis and Micromechanical Modeling
2:40 PM 8 |Robert Maul Multiscale Modeling of Structure and Electronic Transportin 802
Multifunctional Materials
3:00 PM 9 |Cécile Davoine Performances of a Multifunctional Hollow Sphere-based Foam for | 770
Applications at High Temperature
3:20 PM 10 [Alexander Belov Creep in ferroelectric ceramics: mechanisms and modeling 769
04.10.2010 mult C-1009 Session Chair: Matous Mrovec
4:20 PM 11 [J6rg Schroder On the Multiscale Modeling of Electromechanically Coupled Materials| 809
4:40 PM 12
5:00 PM 13 [Nicola Spaldin Using Density Functional Theory to Design New Materials. From | 818
5:20 PM 14 Nanoelectronics to the Origin of the Universe
5:40 PM 15 [Sabine Korbel Ab-initio study of Cu and Fe doping in the lead-free ferroelectric 794

perovskite potassium sodium niobate
Session Chair: Sibylle Gemming

11:00 AM 16 [Nicholas Kioussis Anomalous Spin Transport in Magnetic Tunnel Junctions and 782
11:20 AM 17 Graphene Nanopatches
11:40 AM 18 [Mark van Towards ab initio Device Design 819
12:00 PM 19 |Schilfgaarde
12:20 PM 20 [Eva Marie Kalivoda Electronic structure and transport properties of transition- 777
metal/SrTiO3(100) tunnel junctions
05.10.2010 multE - 1009 Session Chair: Tilmann Hickel
2:00 PM 21 |Bernd Meyer From DFT to Tight-Binding by Utilizing an Optimized Minimal Basis | 804
2:20 PM 22 |Paul Kamenski A Bond-Order Potential for Silicon Carbide 781
2:40 PM 23 |Elena Roxana Development and application of tight-binding potentials for Ti-C and | 800
Margine Ti-N systems
3:00 PM 24 [Dominik Jaeger Interface investigations of TiN with Si3N4, Si and Ti overlayers using | 775
AR-XPS
3:20 PM 25 [Matous Mrovec Bond-order potentials for transition metals and their compounds | 805
05.10.2010 multF -1009 Session Chair: Bernd Meyer
4:20 PM 26 |Pedro Rivera Diaz Thermodynamics Modelling of Plasticity: Relating Macroscopic 808
4:40 PM 27 |del Castillo Behaviour to Atomistics via Crystal Defects Control
5:00 PM 28 |Eunan McEniry Tight-binding modelling of iron and steel 803
5:20 PM 29 |Georg Madsen Tight Binding Models from LCAO 795
5:40 PM 30 [Manuel Diehm Finite size effects in oxide nanoparticles: On the origin of lattice 771

expansion and contraction

changes --->

Matous Mrovec: mult F ---> mult E
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07.10.2010 mult H- 1009 Session Chair: Thomas Eckl

11:00 AM 31 |Pavel Marton / First-principles study of ferroelectric lead zirconate titanate for 801
Christian Elsasser development of a multi-scale simulation chain

11:20 AM 32 |Benjamin Voelker / | Phase field modeling for ferroelectric materials in the context ofa | 821
Marc Kamlah multiscale simulation chain

11:40 AM 33 |Lothar Kunz / Micromechanical modeling of ferroelectric bulk materials in the 793
Alexander context of a multiscale simulation chain
Konstandin

12:00 PM 34 |0lena Vedmedenko Micromechanical modeling of ferroelectric thin films within a 820
/ Th. Steinkopff multiscale simulation chain

12:20 PM 35 Discussion

07.10.2010 multi- 1009 Session Chair: Jorg Schroder

2:00 PM 36 |Rainer Waser Switching mechanisms and scaling potential of bipolar redox-based | 822

2:20 PM 37 memristive devices

2:40 PM 38 |George Low-voltage, high-mobility transparent oxide transistors fabricated | 763

3:00 PM 39 |Adamopoulos by spray coating

3:20 PM 40 |Sibylle Gemming Multifunctional oxides - The influence of defects on the ferroic 773

properties

07.10.2010 multK-1009 Session Chair: Christian Elsédsser
Peter Kratzer Modeling materials with optimized transport properties

4:40 PM 42

5:00 PM 43 [Thomas Eckl Multiscale Material Modelling for Li-lon Batteries 772

5:20 PM 44

5:40 PM 45 |Jan-Michael Albina | Ab-initio thermodynamic calculations of substitutional impurities at | 768

planar defects in Aluminum
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Symposium: Tribology

The performance of macroscale machines is governed by a variety of nanoscale
mechanical and chemical processes at moving interfaces. This makes tribology - the
science of interacting surfaces in relative motion - inherently multiscale. Consequently,
modeling utilizes the complete MMM toolbox including electronic structure calculations,
molecular dynamics, mesoparticle methods and continuum mechanics in order to study
the underlying chemical, mechanical and fluidic processes on all length scales. This
symposium will form a unique platform that unites modellers and experimentalists to
discuss the opportunities and challenges multiscale modelling offers for all kind of
tribological issues amongst others:

« Nanomechanics of asperities and their connection to the macroscale: friction
force microscopy, contact mechanics of self-affine surfaces, validity and
limitations of macroscopic friction laws, concurrent coupling of scales

« Lubrication and superlubricity and their relationship to surface and atmospheric
conditions

e Relating nano- and macrofluidics, e.g. connecting atomistics with hydrodynamics
to study moving contact lines, topological instabilities, the influence of wall
boundary conditions

e Mechano-chemistry: formation of tribo materials, wear and lubricant
degeneration, interfacial modification through tribochemistry

e Macroscale impact of finite-size effects in nanoasperities, ultrathin lubricant films
and nanobridges: nanoplasticity, layering induced phase transitions, thermal
fluctuations

The symposium is supported by

Research Association for Computer Application to Catalysis in Catalysis Society of Japan

National Science Foundation, USA

Organizers

Michael Moseler Fraunhofer Institute for Mechanics of Materials IWM,
Multiscale modeling and tribo simulations, Freiburg,
Germany

Susan B. Sinnot Department of Materials Science and Engineering, University

of Florida, Florida, USA

Momoji Kubo Fracture and Reliability Research Institute, Graduate School
of Engineering, Tohoku University, Japan

Related Plenary Talk

Uzi Landman Georgia Institute of Technology, Atlanta, USA
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Invited Speakers

Koshi Adachi Tohoku University, Japan

Rob Carpick University of Pennsylvania, USA

Martin Dienwiebel Karlsruhe Institute of Technology, Germany

Julien Fontaine Ecole Centrale de Lyon, France

Peter Gumbsch Karlsruhe Institute of Technology, Germany

Yeau-Ren Jeng National Chung Cheng University, Taiwan

Seyoung Im Advanced Institute of Science and Technology KAIST, Korea

Martin Muser University of the Saarland, Germany

Bo Persson Forschungszentrum Jalich, Germany

Mark Robbins Johns Hopkins University, Baltimore, USA

Naruo Sasaki Seikei University, Japan

Naoya Sasaki Hitachi, Ltd., Japan

Gregory Sawyer University of Florida, USA

Matthias Scherge Fraunhofer Institue for Mechanics of Materials IWM,
Germany

Nicholas D. Spencer ETH Zurich, Switzerland

Karthikeyan Subramanian Indian Institute of Science, India

Izabela Szlufarska University of Wisconsin-Madison, Wisconsin, USA

Sessions: tribo A/B/C/D/E/F/G/H/1/K/P
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