Preface

2012 International Conference on Material Sciences and Manufacturing Technology (ICMSMT
2012) is hold in Dalian, from Oct.5 to 6.

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. Before the 1960s (and in some cases decades
after), many materials science departments were named metallurgy departments, from a 19th and
early 20th century emphasis on metals. The field has since broadened to include every class of
materials, including ceramics, polymers, semiconductors, magnetic materials, medical implant
materials and biological materials (materiomics).

Manufacturing is the production of goods for use or sale using labor and machines, tools, chemical
and biological processing, or formulation. The term may refer to a range of human activity, from
handicraft to high tech, but is most commonly applied to industrial production, in which raw
materials are transformed into finished goods on a large scale. Such finished goods may be used for
manufacturing other, more complex products, such as aircraft, household appliances or automobiles,
or sold to wholesalers, who in turn sell them to retailers, who then sell them to end users — the
"consumers".

Manufacturing takes turns under all types of economic systems. In a free market economy,
manufacturing is usually directed toward the mass production of products for sale to consumers at a
profit. In a collectivist economy, manufacturing is more frequently directed by the state to supply a
centrally planned economy. In mixed market economies, manufacturing occurs under some degree
of government regulation.
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Modern manufacturing includes all intermediate processes required for the production and
integration of a product's components. Some industries, such as semiconductor and steel
manufacturers use the term fabrication instead.

ICMSMT 2012 is to bring together the researchers from academia and industry as well as
practitioners to share ideas, problems and solutions relating to the multifaceted aspects of material

sciences and manufacturing technology.

Finally, I would like to thank all those people and organizations who have supported and
encouraged the conference, and it’s your effort, which makes us a success.

Liangzhong Jiang



