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Technology and Application of High-Performance
Thick Aluminum Alloys Plate

YU Liping, RUAN Pengyue
( Oujiang College, Wenzhou University, Wenzhou 325110, China)

Abstract: The world production pattern of high-performance aluminum alloy thick plate is introduced. Manufacturers of
aluminum alloy thick plate are mainly from developed countries, especially the United State. High-performance aluminum
alloys can be developed mainly through adjusting alloying component, using new alloying element, and adopting new tech-
nologies of machining and manufacturing. There is still a long way to go either to develop the potential of aluminum alloys
available through strengthening and toughening technology, or to develop new types of high strength aluminum alloy or even
ultra high strength aluminum alloy. Therefore, much basic research work still needs to be done. High-performance alumi-
num alloy thick plate is mainly applied in fields like aviation industry, shipping industry and transportation. In China,
great progress has been made in the realm of high-performance aluminum alloy thick plate, but there is still a lot of work to
be done to catch up with advanced countries.
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Development of new high-property aluminum alloy for aircrafts
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NIST Expert Software ‘ Lowers the Stress’ on
Materials Problems

Once provided with a microscope’s image of a composite material (inset) , OOF software can help analyze the effects of the
material’s internal structure on stress. Using OOF, researchers can identify the different substances ( blue and gray areas) that
make up the material and compute their response to stress or other effects, providing clues about how the overall sample will be-
have.

Before you can build that improved turbojet engine, before you can create that longer-lasting battery, you have to ensure all
the newfangled materials in it will behave the way you want—even under conditions as harsh as the upper atmosphere at super-
sonic speed, or the churning chemistry of an ion cell. Now computer scientists at the National Institute of Standards and Tech-
nology (NIST) have improved software that can take much of the guesswork out of tough materials problems like these.

The software package, OOF ( Object-Oriented Finite element analysis) is a specialized tool to help materials designers un-
derstand how stress and other factors act on a material with a complex internal structure, as is the case with many alloys and ce-
ramics. As its starting point, OOF uses micrographs—images of a material taken by a microscope. At the simplest level, OOF
is designed to answer questions like, “T know what this material looks like and what it’s made of, but I wonder what would hap-
pen if T pull on it in different ways?” or “I have a picture of this stuff and T know that different parts expand more than others as
temperature increases—I wonder where the stresses are greatest?”

OOF has been available in previous versions since 1998, but the new version (2. 1) that the NIST team released on Feb.
16, 2011, adds a number of improvements. According to team member Stephen Langer, version 2. 1 is the first dramatic exten-
sion of the original capabilities of the software.

“Version 2. 1 greatly improves OOF’ s ability to envision ‘ non-linear’ behavior, such as large-scale deformation, which
plays a significant role in many types of stress response,” says Langer. “It also allows users to analyze a material’ s perform-
ance over time, not just under static conditions as was the case previously. ”

Jet turbine blades, for example, can spin more efficiently with a layer of ceramic material sprayed onto their surfaces, but
the ceramic layers are brittle. Knowing how these ceramic layers will respond as the metal blades heat up and expand over time
is one of the many problems OOF 2.1 is designed to help solve.

“We’ ve also included templates programmers can use to plug in their own details and formulas describing a particular sub-
stance,” Langer says. “We’ re trying to make it easy for users to test anything—we’ re not concentrating on any particular type
of material. ”

Later this year, the team expects to enable users to analyze three-dimensional micrographs of a material, rather than the 2-
D “slices” that can be analyzed at this point.

(From http: //www. physorg. com/news/2011-03-nist-expert-software-lowers-stress. html)



