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Preface

This is a collection of manuscripts presented at the 3rd World Congress on Integrated
Computational Materials Engineering, a specialty conference organized by The
Minerals, Metals & Materials Society (TMS) and the seven congress organizers, and
held in Colorado Springs, Colorado, USA, on May 31 to June 4, 2015.

Integrated Computational Materials Engineering (ICME) has received international
attention and has been proven to shorten product and process development time,
while lowering cost and improving outcome. Building on the great success of the first
two World Congresses on Integrated Computational Materials Engineering, the 3rd
World Congress on ICME convened researchers, educators, and engineers 1o assess
the state-of-the-art ICME and determine paths to further the global advancement of
ICME. Over 150 authors and attendees from all over the world contributed to this
congress in the form of presentations, lively discussions, and manuscripts presented
in this volume. The international advisory committee members representing 10
different countries actively participated and promoted the congress.

The specific topics highlighted during this congress included: ICME Success Stories
and Applications with separate sessions on Lightweighting, Composites, Ferrous, and
Non-ferrous Applications, ICME Infrastructure and Tools, Modelling at Different
Length Scales, Process and Performance Modelling, ICME Implementation and Case
Studies. The congress consisted of both plenary sessions and parallel sessions with
20 invited presentations from international experts and a special panel discussion.
From the evening poster sessions, outstanding posters were selected for awards,
which were presented to the authors at the congress dinner. The congress ended with
a closing panel of experts focusing the discussion on the needed next steps forward to
help ensure a boarder and more global implementation of ICME in the future.

The 42 papers presented in these proceedings represent a cross section of the
presentations and discussions from this congress. It is our hope that the 3rd World
Congress on ICME and these proceedings will further the global implementation of
ICME, broaden the variety of applications to which ICME is applied, and ultimately
help industry design and produce new materials more efficiently and effectively.
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IMPORTANCE OF CONTROLLING MICROSTRUCTURE
HETEROGENEITY WHEN DESIGNING STEEL
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Abstract

Steel has been used since long in the past, but there still remain many unexplored possibilities. In
order to draw out this latent potential, the concept of materials integration is garnering attention
in view of discontinuously improving the function and performance of steel products, while
reducing the necessary development period. In this paper, considering the utilization of materials
integration, the evolution of the microstructure during plastic deformation and phase
transformation as well as controlling hydrogen embrittlement are discussed in terms of
heterogeneity. In addition, a brief outlook on the future of materials integration is presented.

Introduction

One characteristics of steels is that they have a very wide range of strength, varying by up to
about 100 times, as shown in Fig. | [1]. However, the strength levels used practically in various
markets are only a fraction of steel’s potential [1]. In this sense, steel can be called an attractive
material which still has many unexplored possibilities. However, there remain many technical
issues to be solved in order to draw out this latent potential.

Tensilestrength (GPa) Busedon figurcby T. Araki
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Fig. 1 Spectrum of steel strengths together with the strength levels of practically used steels [1].

Changes in chemical compositions and structures

Integrated Computational Materials Engineering (ICME) is an important concept and is
considered to be the future direction of development.



