Preface

Materials science is an interdisciplinary field applying the properties of matter to various areas of science and
engineering. This scientific field investigates the relationship between the structure of materials at atomic or
molecular scales and their macroscopic properties. It incorporates elements of applied physics and
chemistry. With significant media attention focused on nanoscience and nanotechnology in recent years,
materials science has been propelled to the forefront at many universities. It is also an important part of
forensic engineering and failure analysis. Materials science also deals with fundamental properties and
characteristics of materials.The material of choice of a given era is often a defining point. Phrases such as
Stone Age, Bronze Age, and Steel Age are good examples. Originally deriving from the manufacture of
ceramics and its putative derivative metallurgy, materials science is one of the oldest forms of engineering
and applied science. Modern materials science evolved directly from metallurgy, which itself evolved from
mining and (likely) ceramics and the use of fire. A major breakthrough in the understanding of materials
occurred in the late 19th century, when the American scientist Josiah Willard Gibbs demonstrated that the
thermodynamic properties related to atomic structure in various phases are related to the physical properties
of a material. Important elements of modern materials science are a product of the space race: the
understanding and engineering of the metallic alloys, and silica and carbon materials, used in the
construction of space vehicles enabling the exploration of space. Materials science has driven, and been
driven by, the development of revolutionary technologies such as plastics, semiconductors, and biomaterials.

Mechanical engineering is a discipline of engineering that applies the principles of physics and materials
science for analysis, design, manufacturing, and maintenance of mechanical systems. It is the branch of
engineering that involves the production and usage of heat and mechanical power for the design, production,
and operation of machines and tools. It is one of the oldest and broadest engineering disciplines.The
engineering field requires an understanding of core concepts including mechanics, kinematics,
thermodynamics, materials science, structural analysis, and electricity. Mechanical engineers use these core
principles along with tools like computer-aided engineering and product lifecycle management to design and
analyze manufacturing plants, industrial equipment and machinery, heating and cooling systems, transport
systems, aircraft, watercraft, robotics, weapons, medical devices, and others.

ICRTMME 2013 will be the most comprehensive conference focused on the various aspects of advances in
Materials and Mechanical Engineering. Our conference provides a chance for academic and industry
professionals to discuss recent progress in the area of Materials and Mechanical Engineering. The selected,
peer reviewed paper from ICRTMME 2013 focus on four topics: (1) Mechanics, (2) Materials Science and
Materials Processing Technology, (3) Design and Manufacturing, and (4) Information Technologies and
Computational Procedures in Engineering Researches and Design. We expect that the conference and its
publications will be a trigger for further related research and technology improvements in this importance
subject. ICRTMME 2013 is sponsored by Singapore Management and Sports Science Institute, Singapore

The success of this truly international symposium has attributed to the efforts of the organizing committee.
We also want to thank all the invited speakers, oral and poster presenters, reviewers of manuscripts,

participants of the symposium who have contributed to the success of this international symposium.

Qi Luo, Singapore Management and Sports Science Institute, Singapore
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