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PREFACE

In recent years there has been increasing interest in using what are termed "multi-scale
modeling" approaches to understand the effects of composition and microstructure on
mechanical behavior of materials. It is of utmost importance that these modeling efforts and
simulations at the various length scales be coupled with experimental work. Symposium W,
"Multiscale Phenomena in Materials—Experiments and Modeling Related to Mechanical
Behavior,” held April 22-24 at the 2003 MRS Spring Meeting in San Francisco, California,
focused on experimentally validated multi-scale modeling of ductile metals and alloys. The
following subject areas, at three principal length scales, were of primary interest:

1. Atomistic: modeling of dislocation core structure and dislocation-dislocation
interaction phenomena using molecular statics and dynamics; high resolution
electron microscopy of dislocation core structures; positron annihilation
experiments of deformation-induced atomistic defects.

2. Mesoscopic: dislocation dynamics modeling of the collective behavior of 3D
dislocation structures; accurate TEM validation of the latter; modeling of local
plasticity at grain boundaries; in situ TEM studies of dislocation motion, dislocation-
dislocation interaction and dislocation reactions at grain boundaries.

3. Continuum: experimentally observed 3D anisotropic yield behavior and texture
evolution; computer code prediction of the latter using crystal plasticity and strain
gradient theories.

We would like to thank all of the participants for making this a very successful symposium.
Our hope is that this symposium and the resulting proceedings will encourage researchers in the
field of multiscale modeling to seek out collaborations that work towards experimentally
validated models.

The support of the Lawrence Livermore National Laboratory is gratefully acknowledged
Hussein M. Zbib
David H. Lassila
Lyle E. Levine

Kevin J. Hemker

July 2003
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