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ABSTRACT

The National Educators Workshop (NEW:Update) series of workshops has been in existence for
the past twelve years. The annual workshops focus on technical updates and laboratory
experiments for materials science, engineering and technology, involving new and traditiona
content in the field. Scores of educators and industrial personnel have contributed 213
experiments and demonstrations for demonstration then publication as NASA Conference
Proceedings. Through a collaborative effort among education, industry, and national laboratories,
all of the experiments from the first ten years of NEW:Updates are now available for easy use on
CD-ROM in the popular Acrobat Reader format; the same format used for the Annual ASEE
Conference Publications CD-ROM.

This presentation provides an overview of the now completed Experimentsin Materials Science,
Engineering and Technology CD-ROM (EMSET CD-ROM) and atutorial of how to use the CD-
ROM to support teaching of materials science, engineering, and technology. The 213
experiments and demonstrations are indexed under the following categories:

Testing and Evaluation, Polymers, Metals, Ceramics,

Composites, Electronic Materials, and Materials Curriculum.
The CD-ROM s operate on most popular computer platforms. An additional CD-ROM provides
videos on Scanning Tunneling and Atomic Force Microscopy, High Performance Polymers,
Advanced Ceramics, and Advanced Composites.

INTRODUCTION

The National Educators Workshop series (NEW:Update) of workshops has been in existence for
the past eleven years. The activities focus on technical updates and laboratory experiments for
materials science, engineering and technology, involving new and traditional content in the field.

The National Aeronautic and Space Administration (NASA), the Department of Energy (DOE),
National Institute of Standards and Technology (NIST), and Norfolk State University (NSU),
have provided the major funding for these workshops. Joining in the support are the American
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Society for Engineering Education, ASM International, American Society for Testing &
Materials, Battelle, Pacific Northwest Laboratory, Boeing Airplane Company, Ford Motor
Company, Martin Marietta Energy Systems, Inc., and the Materials Education Council of the
United States.

Annual NEW:Updates & Publications

NEW:Updates focus on strengthening materials education. Participants witness demonstrations
of experiments, discuss issues of MSE (materials science and engineering) with people from
education, industry, government, and technical societies, and hear about new M SE devel opments.
Half-day mini workshopsin small groups are conducted in state-of-the-art laboratories at the host
laboratories including NASA Langley Research Center, Nationa Institute of Standards and
Technology, Oak Ridge National Laboratory, Los Alamos National Laboratory, and Boeing
Airplane Company - Sesttle.

The experiments are developed by faculty, scientists, and engineers throughout the United States.
Thereis ablend of experiments on new materials and traditional materials. For the first decade of
NEW:Updates, scoresof these contributors provided 213 experiments that cover the full range
of topics and levels of education on materias engineering and technology.

An extensive peer review process of experimentsis followed. After submission of abstracts,
selected authors are notified of their acceptance and given the format for submission of
experiments. Experiments are reviewed by an international panel through the cooperation of the
Materials Education Council. Authors received comments from the panel prior to workshops
allowing them to make necessary adjustments prior to demonstrating their experiments.

Participants who attended NEW:Updates, observe demonstrations of the experiments and provide
critiques for the authors to make further modifications prior to this publication. Fina editing is
done by the publication staff of the National Aeronautics and Space Administration.

CD-ROM Compendium

After severa years of NEW:Updates and the popularity of the experiments resulting from the
meetings, especialy by the Materials Division of ASEE, the organizing committee began work on
a compendium of selected experiments. Support for the compendium came from a broad range of
individuals, agencies, and technical societies, much like the support for NEW:Updates.

The original idea aimed to produce hard copies of about 50 selected experiments. However, at
NEW:Update 94, Alfred and Evelyn McKenney and Robert Berrettini presented a concept by
which all experiments could be place on a CD-ROM in aformat that would provide materias
educators an easy manner to use any of the 213 experiments. Additionally, they could customized
the experiments to meet their students needs. After several years of further research on
methodology and efforts to secure funding, we finally were able to put together a project that
used several sources of funds, much volunteer help and resources, and a publisher who would
mass produce and package CD-ROMs from the master and distribute them.

The structure of the CD-ROM alows materials educators to manipulate individual papersin a
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variety of ways for both hard copy or digital outputs. They can edit their selection to fit their own
environment and to suit their students needs. The movies can be viewed individually or presented
asapart of alecture, and provide insights into emerging materials science topics.

The CD-ROM s resulted from a outpouring of collaboration from a national network of materials
educators, engineers, and scientist involved in the first decade of annual National Educators
Workshops. Their contributions are now available for anyone to benefit from for evermore. The
following provides a tutorial on how to use the Experiments in Materials Science, Engineering
and Technology CD-ROM.

EMSET TUTORIAL

Thisfirst digital collection of the National Educator’ s Workshop: Standard Experimentsin
Engineering Materials, Science, and Technology (NEW:Update) experiments includes papers
published during the first ten years of the annual workshop compendiums. They have been
reproduced in their original peer-reviewed form, preserving the individuality among the papers
and reflecting the author’ s style and method. We have combined the convenience and capacity of
the CD-ROM with the power of the Adobe Acrobat document format. The result is a medium for
these experiments which provides better support to your classroom and laboratory needs.

There are some video clips on the EMSET CD-ROM. Of additional interest to you and your
students will be the Video Supplement bonus disk included in this package. This second disc
contains video segments on new and emerging concepts in materials science and engineering.

The Acrobat Reader gives you the ability to:

. View an exact image of the origina paper,
. Read, or print the paper, or copy its text into another document for editing,
To find the document(s) meeting your needs, you can:
. Browse the Table of Contents which is organized by types of materials or processes, or
. Use the full Text Search capability, searching by:
Author
Title
Subject

Text words in context

Y ou will probably find yoursalf using the Full Text Search more often than the Table of Contents
because the subject matter of papers sometimes fit into more than one category.

In many cases, you will probably use the experiments as they were published. However, you may
sometimes wish to edit a paper for a particular need. Y ou can use the Acrobat Exchange program.
However, if you do not have access to this program, there are two other methods of editing to
chose from:

. Print the paper, then cut and paste as needed. Y ou all know how to do this. - or,
. Copy blocks of text and graphics to the clipboard, then paste into a word processor or
graphics program.
3
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The following procedures will give you experience with the second method.

Procedures
Follow the printed instructions to start the EMSET CD-ROM and go to the Main Menu.

Now we will walk you through atutorial to give you experience on how to select material from
two specific papers and prepare a composite paper for use in your classroom or laboratory. The
final paper will contain excerpts from an experiment by Ed Widener, It's Hard to Test Hardness

and a companion experiment by Ed’' s Purdue colleague, Patricia Olesak, Scleroscope Hardness
Testing.

1.Finding the Papers
From the Main Menu, select the Table of Contents button. The result in shown in Figure 1.
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Next, select the Testing & Evaluation button.

When the Testing & Evaluation Table of Contents appears, browse the list of authors and papers,
and you will locate entries for Ed Widener and Patricia Olesak’s papers. If we had not known the
exact titles of the papers or even the authors, we could have used the Full Text Search facility to

find the papers we wanted. For example, by entering “hardness’ or “hardness testing” or the

authors' namesin the Adobe Acrobat Search window, we would quickly find both of the papers
we wanted. See Figure 2.
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Select the first paper, Ed Widener’s, It's Hard to Test Hardness. See Figure 3.

Acrobat Reader - [TestEv2. pdf]
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IT'S HARD TO TEST HARDMESS
Edward L. Widener EE.
Purdue University-MET. Department
W. Lafayette, IN 47507

ABSTRACT

Hardness iz eszzentially a mechanical property of uniform
materials, a surface indicator of other properties. It iz hard
to define, hard to correlate different tests, and hard to
compare different materials. Hevertheless, hardness is broadly
considered as “resistance to penetration, alastic and/or
plastic. " For metal alleys, commercial tests typically measure
plastic-strain or permansnt-set for solids; resultant
scratches or dents are IElﬂthB].'_‘," non- dast?uctne unless
stress-concentrations in finished surfaces make trouble.

With dozens of hardness tests available, ocur conventional
lab experiments tend to focus on a pair of popular industrial
machines, Brinell and Rockwell, and to generate repetitive
data for common metals by routine operations, Technologists
are not clerks but problem-solvers, in need of an sarly
exposure to a variety of tests, which invelve diverse
principles and definite applications. Selecting approprlate
methods and following published standards are priority lab
okjectives . Details of several unconventional experiments,
with simple eguipment and familiar samples, are suggested to
supplement certain well-established but lesser-known RSTM
hardness tests.

KEY WORDS

Hardness; Mobs-scratch; Brinell-stress; Rockwell-strain;
Plastic-dent; Elastic-rebound; Sclercscope.
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2. Copying Text Material from the First Paper

When the paper appears, read it and select the text you want to include in the composite paper.
Chose the Select Text Tool from the Tools Menu. Use the text cursor to highlight the desired
text. Note that you can only select one block of text or graphic to Copy at one time. The
maximum size is limited to the current page.

Use the Copy command to copy the selected text to the Clipboard.

Next, open your word processor and Paste the text from the Clipboard to your New Document.

3. Copying Graphic Material from the First Paper

Return to Ed Widener’s paper and Copy any additional material required to the Clipboard. For
example, we want to include his Figure I1. Since thisisa graphic, it is necessary to chose the
Select Graphics Tool. Use the Graphics Tool to draw a box around the object desired (Figure I1)
and Copy the figure to the Clipboard.

Paste the Figure stored on the Clipboard to the appropriate location in your New Document.
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4. Copying Material from the Second Paper
Return to EMSET and press the Experimentsin Testing & Evaluation button to return to the
Testing and Evaluation Table of Contents.

Select Patricia Olesak’ s paper, Scleroscope Hardness Testing.
Select the items desired from this paper, as you have done before. Copy the items and Paste them
in the appropriate locations in your New Document in the word processor.

5. Editing the Final Paper

When al of the materia desired has been copied into the word processor, you can add your own
text and edit it as desired for your final composite paper. Y ou may develop alab report form to
suite you students' needs. For example, you could include a Brinell Hardness Test Data Sheet
such as Figure 4.

ThAL2 143,
Brinell Hardness Test Drata Sheet

mtudent Mame Date

Sample # | Material Description Load(Kgh | Dent Dia | BHN
(i}

Figure4
Remember to credit the original authors for their fine contributions.

It is important to note that while the Clipboard transfers graphics with 100% accuracy, it does not
aways transfer text so accurately. Therefore, it is advisable to check and correct the text
formatting and spelling before starting your editing.

Reference Material

Finally, to assist in finding your way around EMSET, you may wish to print out the Getting
Started section to use as areference. To do this, select the Getting Started button from the Main
Menu. After Getting Started appears, select and execute Print from the File Menu.

Acknowledgments and Fair Use

This CD-ROM resulted from scores of people contributing experiments and demonstrations to the
first decade of National Educators Workshop:Updates in Engineering Materials, Science, and
Technology (NEW:Updates) ; their names are listed with their experiments on the CD-ROM, as
are the many other people and agencies who helped in this project. Cooperative funding among
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private industry, academia, and NASA alowed for production of the CD-ROM master, with the
understanding that production and distribution would be done by a publisher. Prentice-Hall, Inc.
agreed to become the publisher.

The EMSET CD-ROM islicensed for departmental use. Faculty have the right to cut and paste
papers from the CD-ROM to suit their needs. However, users should give credit to the original
authors.

Ordering Information

To order departmental or individual copies of EMSET CD-ROM, ISBN 0-13-648486-7; call
Prentice-Hall at 1-800-922-0579; visit their web site at www.prenhall.com; or send a purchase
order to Prentice-Hall, Order Processing Dept. 200, Old Tappan Rd, Old Tappan, NJ 07675.
Academic price $150. Registration of the your license will insure upgrades at a reduced rate.
The plan isto update EMSET CD-ROM every other year with the additional experiments from
NEW:Updates.
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