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Both functional and structural properties of interfaces are briefly reviewed on selected examples. Approaches to the
grain boundary classification are discussed in the context of the complex relationship between microstructure and
material properties.

The discipline of Materials Science is, we believe, in the midst of the second transformation. The research and
education of most of the Materials Science and Engineering departments in the United States have
traditionally emphasized hard materials. The recent surge in research of soft materials and our perceptions that
the Materials Science Methodology both experimental and numerical holds the advantage in the research of
the soft materials prompt us to expand the area of soft materials at the expense of hard materials. Clearly the
struggle between the two types of materials will continue for some time to come. Internal interfaces are
decisive for many properties of materials. Both functional and structural properties of interfaces are briefly
reviewed on selected examples. Approaches to the grain boundary classification are discussed in the context of
the complex relationship between microstructure and material properties. Implications for grain boundary
engineering are mentioned. Yukichi Umakoshi, Hiroyuki Y. A magnetic technique was applied to examine
cyclic deformation behavior and deformation damage in ordered FeAl and Ni3 Al,Ti single crystals. The
fatigue lifetime of FeAl was evaluated by an abrupt increase in spontaneous magnetization. Joint performances
such as tensile strength and hardness in multi-pass welds are induced from both metallurgical and mechanical
heterogeneity due to the difference of welding conditions. Hardness distribution in multi-pass weld metal is
evaluated with a numerical simulation considering multiple heat cycles and phase transformation. Hardness of
multipass weld metal is calculated with the rule of mixture by using fraction and hardness of each
microstructure. In order to calculate fraction of each microstructure, CCT diagram was used. Conventional
CCT diagrams of weld metal is not available even for single pass weld metal, thus new diagrams for
multi-pass weld metals are created in this study. Modified diagrams for multi-pass weld metals with reheating
effect were more dependent on the maximum temperature in reheating than the welding conditions. Hardness
distribution is precisely predicted when the created CCT diagram for the multipass weld metal was used and
the detailed calculation of weld thermal cycle is done. Dordered Fe3Al single crystals containing 23, 25 and
28at. Giant pseudoelasticity took place in Fe and 25at. In Fe and 25at. The NNAPB pulled back the
superpartials during unloading, resulting in giant pseudoelasticity and low residual dislocation density. In
contrast, a couplet of the superpartials was observed to bow out leaving two superpartials in Feat. As cyclic
deformation proceeded, residual dislocation density increased with an increase in the number of cycles even in
Fe and 25at. In particular, persistent slip bands PSB were formed in Feat. To-and-fro motion of superpartials
during loading and unloading was suppressed by dislocation bundles, resulting in a reduced shape recovery.
However, large strain recovery occurred in Feat. It was also noted that Fe and 25at. This implies that the core
structure of screw dislocation played an important role in the deformation behaviour of Fe3Al single crystals.
Superplastic viscous deformation and thermal crystallization behavior of supercooled liquid in Zr The
supercooled liquid showed significant viscous plasticity, resulting in large elongation and high strain rate
deformation. The stress-strain behavior can be classified into three types: The strain hardening is due to the
precipitation of Zr6Al2Ni crystalline phase with ellipsoidal morphology. Superplastic viscous deformation
behavior is very sensitive to thermal crystallization as well as to deformation temperature and strain rate.
These two texture components show a roof-shaped variation with the gradual decrease of the solidification
cooling rate, reaching a maximum intensity at a cooling rate of about 2. We examined the microstructure
development in low carbon steel 0. Plane strain compression tests have been conducted in the temperature
range of K at strain rates of 0. We summarize the strain rate and temperature into the Zener-Hollomon
parameter and investigate its variation with plastic strain on the basis of the evolved microstructures and grain
boundary character with a view to understanding the critical conditions for forming ultrafine grains and
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classifying them. Once established, these compressive strain-Z parameter plots simplify the selection of
processing parameters such as strain, strain rate, and temperature , towards achieving tailor-made
microstructures in industrial components. We examine the hydrogen embrittlement susceptibility of a
high-strength AISI steel by means of a slow strain-rate test SSRT using notched round bar specimens.
Hydrogen was introduced into the specimens by electrochemical charging and its content was measured by
thermal desorption spectrometry TDS. It was found that the maximum tensile stress decreased in a power law
manner with increasing diffusible hydrogen content. Finite element method FEM calculations demonstrated
that the peak value of the maximum principal stress and the peak value of the locally accumulated hydrogen
concentration at the maximum tensile stress were in good agreement with one power law relationship for the
specimens with different stress concentration factors.
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Both categories of materials structural and functional - cover the aspects of the DLR-Seminar on "Advanced structural
and functional materials". in research and The seminar is focused on advanced materials development or at the edge of
being introduced into the market. dual character: Preference was given to materials with a structural and.

Consultation with the academic advisor is highly recommended. Cooperative Plan Since , Georgia Tech has
offered a five-year Undergraduate Cooperative Program to those students who wish to combine career-related
work experience with classroom studies. The program is the fourth oldest of its kind in the world. Students
typically alternate between industrial assignments and classroom studies until they complete at least three
terms of work two of which must be fall or spring. Co-op students complete the same coursework on campus
that is completed by non-co-op students. Participants have the opportunity to develop career interests, gain
hands-on work experience, develop human relation skills and earn a paycheck. Students can also complete
work assignments in a foreign country as part of the International Cooperative Program. This program is a
great opportunity to utilize foreign language skills, gain a global perspective, and experience a diverse culture.
Proficiency in a foreign language is necessary to earn the International Cooperative Plan degree designation.
For more information on the Cooperative Program, visit: Internships The Undergraduate Professional
Internship Program is for students who do not participate in the Cooperative Program, but want some
career-related work experience before graduation. Students generally work for one semester, usually in the
summer, with an option for more work. Students must have completed at least thirty hours of coursework at
Georgia Tech before they can participate in the program. For more details, visit: In addition, there is a Work
Abroad Program www. Participating students typically include juniors and seniors. The international work
assignments are designed to include practical training, cross-cultural exposure and learning, and the
acquisition of professional skills. For more information about all of the programs in the Center for Career
Discovery and Development, visit www. Research Option The Materials Science and Engineering
undergraduate program offers a Research Option that allows students to participate in undergraduate research
in faculty laboratories. The words "Research Option in Materials Science and Engineering" will appear on the
transcript of each student completing the requirements to indicate that the student has had a substantial,
in-depth, research experience. Selection of a faculty advisor and research topic in conjunction with the faculty
advisor. The topic and expected scope of the project must be approved in advance by the MSE Undergraduate
Curriculum Committee. A key criterion will be whether the research may lead to a publishable paper.
Completion of nine units see item 3 below of supervised research, over a period of at least two, but preferably
three, terms. Research may be either for pay or credit. At least six credit hours must involve work on a single
research project. The student should write a Research Proposal while taking this class. This course is taken
during the term in which the thesis is written. The thesis will be evaluated on the basis of publishability,
originality, creativity, and clarity. The advanced degree provides the additional knowledge and specialization
needed to further facilitate a technical career. As a participant in this program, students have an opportunity to
work with individual faculty members on projects in one of the traditional or innovative research areas in
MSE.
Chapter 3 : Advanced Functional Materials Congress- AFMC 19| Bridging Functional Materials
Advanced Structural Materials, III. Advanced Functional Materials, IV. Bio-Materials, V. Advanced Processing, cannot
fail to stimulate any technologist to envisage whole new domains where these discoveries can be applied with great
benefit.
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This book describes clearly various research topics investigated for these 10 years in the Research Center of Advanced
Structural and Functional Materials Design in Osaka University, Japan.

Chapter 5 : Advanced Structural and Functional Materials Design
With one new quantity every year, this sequence retains scientists and complicated scholars knowledgeable of the most
recent advancements and leads to all components of botany. the current quantity comprises studies on structural
botany, plant body structure, genetics, taxonomy, and geobotany.
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