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Reading Assignment

5 major branches of materials science taken from 
VCSU Reading assignment #8.

Metals and Alloys:  “Metals and alloys” is a branch study that comes to mind as the one with the longest history.  We have often described the history of mankind in terns of metals and alloys such as copper, bronze and iron.  An alloy is a mixture of different metals that often have characteristics superior to any of the parent materials.  For example a common alloy – stainless steel #303 consists of approximately 70% iron, 17-19% chromium, 8-10% nickel, 2% manganese, 1% silicon, 0.6% molybdenum or zirconium, 0.2% phosphorus, 0.15% sulfur, and 0.15% carbon.  The alloying elements provide corrosion resistance and bright color but destroy the magnetic properties of the iron.  Today, a process called powdered metallurgy permits the creation of alloys previously unattainable.  Basically, the various elements are ground into fine powder, pressed into a finished shape in a mold, put in a hydraulic press, and fired in a carefully controlled inert gas furnace.  An example of a product produced this way is the so-called rare-earth magnet.  They are so strong for their size that one has to handle them to appreciate their strength.  

Ceramics:  Long before humans had any knowledge of metals, there was a great interest in what we currently call ceramics in the form of pottery and brick building materials.  The concept of ceramics today is tremendously inclusive as compared with even a few years ago.  Examples might include insulation tiles for the Space Shuttle and new engine building materials.

Concrete:  Concrete has been studied since the time of the Pharaoh and was a special strength of Roman engineers.  Today, we could classify concrete as a composite because it is a mixture of many ingredients.  AS a result of the huge reliance on concrete worldwide it is often treated or discussed apart from composite materials.  One definition of composites is “a material that is made up of two or more visibly distinct substances.”  Fiberglass is a common composite.  Some professionals in the field would claim that we are now in the “Age of composites,” in the same historic sense as the “Bronze Age” or “Iron Age”.

Polymers:  The field widely referred to as polymers is also quite well established, and in some sense has also been with us since prehistoric times.  Natural polymers such as wool, cotton, and silk have been used since animals were domesticated.  In natural form furs (fibers) have been used even longer.  In the past hundred or so years, rubber has come into widespread use.  What is the relationship between wool and rubber?  Natural fibers and rubber are all made up of long molecules (polymers) that are built up through the linking of smaller molecules called monomers.  There are many ways to classify polymers.  One type of polymer is called fiber.  Fibers can be classified as natural, such as cotton and silk.  Another is the rearrangement of natural polymers to mimic natural fibers.  For example Rayon is rearranged cellulose.  Finally, we have the completely synthetic fibers such as Nylon and Kevlar.  Another way to classify polymers is by application (e.g. coatings and adhesives).

Semiconductors:  Another field or branch of materials science and engineering is semiconductors and crystals.  The entire information society is dependent on a thorough and growing understanding of these materials which can switch from an electrically conductive state to an insulating state in a billionth of even a trillionth of a second.  Common semiconductors include silicon, germanium, and carbon.  Usually these materials must be purified and grown into crystals.  For example, diamond is the crystalline form of carbon.  These materials are the heart of the information age.  The influence of this branch of materials science is hard to overestimate.  The field has grown steadily since the 1940’s.
Assignment

Research materials science and report on two additional areas or branches of materials science other than those listed in the reading assignment.  For each one, include:

1. The definition.  For example – what is a composite and what types of materials fall into this category.  One or two examples will do.

2. The primary applications of this material. For example – ceramics – space shuttle insulating tile, new auto engines, etc.  One or two examples will do.
3. The branches of engineering that might have an interest in these materials.  For example – civil, mechanical, etc.  One or two examples will do.

4. Provide an example of one wonder product or hot consumer product for the 5 materials science branches in the reading assignment and one for each of the 2 branches you have selected.  New products always bring forth new wonder products that we can’t resist.  For example – new piezoelectric materials enable creation of invisible speakers hidden everywhere, even in clothing.  Also, the same materials are used for sophisticated bicycle suspension, and improved self-damping skis.  

Assessment

1. Definition for each – 25 pts




________
2. Applications listed for each – 25 pts



________
3. Engineering fields associated with for each – 15 pts
________
4. Wonder products listed for 7 areas – 35 pts


________
Sources
· Valley City State University. (2006). Technology education 660 design for engineering unit 8 reading assignment. Retrieved August 15, 2006 from the website: http://www.vcsu.edu
Standards

· Standard #10: Students will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in problem solving.
 [10.L] Many technological problems require a multidisciplinary approach.

· Standard #13: Students will develop abilities to assess the impact of products and systems.
  [13.L] Use assessment techniques, such as trend analysis and experimentation to make decisions about the future development of technology.

· Standard #19: Students will develop an understanding of and be able to select and use manufacturing technologies.
 [19.M] Materials have different qualities and may be classified as natural, synthetic, or mixed.
 [19.Q] Chemical technologies provide a means for humans to alter or modify materials and to produce chemical products.
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