Module 9: Aluminum

Introduction
Aluminum first emerged as a metal in search of an application. This module examines the growth of
the aluminum consumer market, and uses these lessons to anticipate the future of today's new
amorphous metals. When an individual company or small set of companies has a dominant market
hold on a new material, governments may step in to encourage competition and innovation.
Understanding the business and legal dimensions of materials manufacturing is key to preparing new
materials and techniques to address corrosion problems.
Module Objectives
Students will:
 identify the properties of aluminum
 identify the properties of amorphous metals
 discover the uses and applications of aluminum both historically and in modern times
 examine the history and rationale of anti-trust legislation in the U.S.
 relate the ways that entrepreneurs and firms locate uses for new materials

Readings, Lecture, and Practice
Watch: Aluminum (19:56)
Read: Aluminum, Alcoa, and Anti-Trust
To prepare for your quizzes and exams, take notes and think about how the lecture content relates to
your readings as you watch the lecture.
Practice: Take the Iron and Steel Quiz
The practice quiz has 10 questions. You will have 90 seconds to complete each question. You may only
take the practice quiz one time and you must finish it once you open it so be sure you have adequately
prepared by taking notes while you watched the lecture and read the chapter and studying before you
begin.

Assignment: Application Video Analysis
Key Concept: Metals have a strong driving force to crystallize when cooled. However certain alloys
have been discovered that when cooled rapidly will not crystallize and thus form a metallic glass.
These bulk metallic glasses have a variety of interesting properties from a high hardness to a high
coefficient of restitution. As applications for these new materials are just beginning to be explored, it
will also be important to think ahead to how the political and legal dimensions of business innovation
may affect the future of these materials.
Assignment Instructions:

1

Module 9: Aluminum
Before the video reflect on the lessons of this unit by considering the questions below. As you watch
the video, think about how each question is answered.






What are some of the enabling properties of metallic glass? What are some of the limitations
of the properties of metallic glass?
What is involved in shaping or molding metallic glass?
What are some of the potential applications of metallic glass?
What are some of the challenges to developing applications of metallic glass?
After you watch this video, spend a little bit of time on the Internet investigating the business
model and production needs of metallic glass. What competition exists in the marketplace for
this new material?

Watch: Bulk Metal Glass (15:15)
Write a 1-page essay synthesizing the answers to the questions above with what you've learned in
the lectures and readings. (full sentences in paragraphs, double-space, 11-12 pt. font). This
assignment will be graded out of 10 points on effort, use of the lecture, video, reading materials, and
thoughtful reflection. See the rubric attached to this assignment for grading criteria. Be sure
your name is on the paper. A cover page is not necessary.
Refer to the due dates document for submission dates and the rubric for grading criteria.

Application Video Analysis Rubric
Criterion
Response Content
(10 Points)

9-10 points
Responses are
appropriate,
thoughtful, and
indicate
engagement with
the video.

6-8 points
Responses have
minor
inconsistencies with
the video or are not
supported by
content.

3-5 points
Responses have
major
inconsistencies
with the video or
are not supported
by content.

Mechanics
(10 Points)

Grammar,
sentence structure
and punctuation
are correct and
paper is properly
cited.

Minor issues with
grammar,
punctuation and/or
sentence structure
and citations.

Significant issues
with grammar,
punctuation
and/or sentence
structure and
citations.

0-2 points
Responses are
inaccurate,
careless,
and/or
opinions are
not supported
by content.
Major issues
with grammar,
punctuation
and/or
sentences and
citations

Total

Assignment: Material Entanglement and Impact Paradigm Reflection
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Think about your own and society’s relationship with this module’s material both in the past and
present.

Part 1 Instructions:











Open to your Material Entanglement Reflection Document created in Module 2.
Label this new entry with this module's material and the date at the top of the page. (Example:
1/23/16 Module 15: Diamonds)
Create a tanglegram that illustrates your relationship with the material from this module. (*If
this module covered more than one material, then choose just one of these materials to
explore your entanglement.)
o Refer to the example tanglegram in the Module 2 reading, Entanglement of Earth.
Make sure that this tanglegram demonstrates the new information about the
relationship of materials to society that you learned in this lesson (e.g., our
dependence on trade to acquire materials)
o Note that you may hand draw your tanglegram and take a picture to add to your
document or use any other type of application that suits you. There are many free
concept mapping applications found online. Just search mind-mapping applications.
Add your tanglegram under your new entry.
Source an image that illustrates an aspect of your entanglement (or supports your lack of
entanglement) with the material from this module. The image can be found, created, or
photographed. If the image isn’t yours, be sure to include a reference.
Add your sourced image under your tanglegram.
Caption the image telling what it is and its context.
Discuss your thoughts related to your personal relationship with this material and how that
relates to society.
Consider:
• How do the social and cultural properties of this material affect you and society?
• Based on what you've learned about this material what might be the consequences of
the corrosion, degradation, or scarcity of this material?

Note: Your entry should be no more than two paragraphs. Entries are evaluated for content,
thoughtfully supported writing, and mechanics. Refer to the Physical and Social Properties of Matter
document introduced in Module 1 to guide your discussions.

Part 2 Instructions:



Open your Impact Paradigm Document
Add at least one question to any one of the categories. If you’re having trouble coming up with
a new question, think about the particular case studies of the material in this module, and the
new information that you’ve learned about the relationships between materials and society.
What is one new way to think about the social life of materials that you learned in this
module?
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Submit BOTH your Material Entanglement Reflection Document AND your Impact Paradigm
Document

Refer to the due dates document for submission dates and the rubric for grading criteria.

Material Entanglement and Impact Paradigm Reflection Grading Rubric
Criterion
Response Content
(10 Points)

Mechanics
(10 Points)

9-10 points
Responses are
appropriate,
comprehensive,
and indicate
thoughtful
engagement with
the information
and concepts from
the lecture,
readings, and
videos. Novel
ideas, creativity,
and attention to
complexity are a
plus. Tanglegram
is fully supported
by responses and
image.
Grammar,
sentence structure
and punctuation
are correct.
Works are cited
properly when
appropriate.

6-8 points
Good effort.
Responses and
arguments are not
as clearly
presented, or as
comprehensive and
thoughtful as in a
full credit answer.
Tanglegram is fully
supported by
responses and
images.

3-5 points
Responses are less
appropriate to the
assignment, less
thoughtful and
engaged, with less
complete
information.
Tanglegram is
partially
incomplete or
unrelated to
images and
responses.

0-2 points
Responses are
inaccurate,
careless,
and/or
opinions not
supported by
content.

Occasional
grammar or
mechanics issue or
works are cited
incorrectly.

Some issues with
grammar,
punctuation and or
sentence structure
or chosen image or
other works are
not cited when
appropriate.

Major issues
with grammar,
punctuation
and or
sentences.
Chosen image
or other works
are not cited
when
appropriate.

Tanglegram is
incomplete.

Additional Resources



“Amorphous Materials: Metallic Glass” video by Golden Kumar
Jackson, Robert H. (1937) “Should the Antitrust Laws Be Revised?” United States Law Review,
17: 575-582.
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