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PREFACE

NEW:Update 97, hosted by Boeing Commcrcial Airplane Company in Seattle, Washington, on

November 2 - 5, 1997, marked our second workshop west of the Mississippi. Seattle took a

break from heavy rains and provided beautiful weather.

Wc built on past themes, activities, and prcscntations based on cxtcnsivc evaluations from

participants of previous workshops. This 12th annual NEW:Update continucd to thc work of

strengthening materials education. About 120 participants witnessed demonstrations of

experiments, discussed issues of materials science and engineering (MSE) with people from

education, industry, gcwernment, and technical societies; heard about new MSE developments;

and chose from nine, three-hour mini workshops in statc-of-thc-art Boeing production facilitics

and R&D laboratories to attend. Faculty in attcndancc reprcsented high schools, community

colleges, smaller colleges, and major universities. Undergraduate and graduate students also

attended and presented.

The generous fashion in which Alan Millcr and Brian Smith, and thc many scientist, cnginccrs,

and other staff of Boeing, provided funding, opened their facilities, developed presentations and

activities, and acted as all around gracious hosts insured the on-going quality of this important

educational series of workshops. With the very demanding production schcdulc Bocing faccs,

wc are indebted for their sacrifices in hosting this workshop.

NEW:Update 97 participants saw the demonstration of about forty cxpcrimcnts and aided in

evaluating them. We also heard updating information relating to materials science, engineering

and technology presented at mini plenary sessions that focused on technology from aircraft and

automotive technology, and materials research at Brookhavcn National Lab. Through thc

considerablc cfforts of Kris Kern at LANL, Raj Chaudhury of NSU, and Rogcr Marshall and

William Gerdts of Boeing, most of the workshop was broadcast over the lnternet.

The experimcnts in this publication can scrvc as a valuablc guide to faculty who arc intercstcd
in useful activities for their students. The material was the result of years of research aimed at

better methods of teaching rnaterials science, engineering and technology. The experiments

were developed by faculty, scientists, and engineers throughout the United States. There is a

blend of experiments on new materials and traditional matcrials. Uses of computers in MSE,

designing cxperiments, and a variety of low-cost experiments were among the demonstrations

presented.

Experiments underwent an extensive peer review process. After submission of abstracts,
selected authors werc notified of their acceptance and given the format for submission of

experiments. Experiments were reviewed by a panel of specialists through the cooperation of

the Materials Education Council. Most authors received comrqents from the panel prior to

NEW:Update 97, allowing them to make necessary adjustments prior to demonstrating their

experiments. Comments from workshop participants provided additional feedback which authors
used to make final revisions which wcrc submitted for thc NASA editorial group for this

publication.
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The Materials Education Council of the United States publishes selected experiments in the

Journal of Materials Education (JME). The international JME offers valuable teaching and

curriculum aids including instructional modules on emerging materials technology, experiments,

book reviews, and editorials to materials educators. On a personal note, MEC honored Jim

Jacobs as "1996 Materials Educator of the Year" at the December MRS meeting in Boston.

This award must be shared with all the people who have contributed to the NEW:Update series,
our textbooks, and the many activities of our national materials education network.

Videotapes were made of the workshop by Boeing. Transparency masters for the mini plenary

sessions are included in this publication. As with previous NEW:Updates, critiques were made

of the workshop to provide continuing improvement of this activity. The evaluations and

recommendations made by participants provide valuable feedback for the planning of
subsequent NEW:Updates.

NEW:Update 97 and the series of workshops that go back to 1986 are, to our knowledge, the

only national workshops or gatherings for materials educators that have a focus on the full range

of issucs and stratcgies for better teaching about the entire complement of materials.

NEW:Update 97, with its diversity of faculty, industry, and government MSE participants, served

as a forum for both formal and informal issues facing MSE education that ranged from the

challenges of kccping faculty and students abreast of new technology to ideas to ensure that

materials scientists, engineers, and technicians maintain the proper respect for the environment

and human safety in the pursuit of their objectives.

We demonstrated the Experiments in Materials Science, Engineering& Technology. (EMSET') CD-
ROM with all 213 experiments from the first decade of NEW:Updates. This CD ROM is

another example of cooperative efforts to support materials education. The primary

contributions came from the many authors of the demo and experiments for NEW:Updates.
Funding for the CD came from both private industry and federal agcncics. Please see thc

attached information for obtaining the CD set.

We express our appreciation to all those who helped tc kccp this series of workshops viable.

Special thanks goes to those on the planning committee, management team, hosts, sponsors, and

especially those of you have developed and shared your ideas for experiments, demonstrations,

and novel approaches to learning. All of us who participated in the workshop appreciated the

excellent coordination of activities by Diana LaClairc, Kirstcn Maasscn, and Ginger Freeman.

We hope that the experiments presented in this publication will assist you in teaching about

materials science, engineering and technology. We woul:l like to have your comments on their

value and means of improving them. Plcasc send ,:ommcnts to Jim Jacobs, School of

Technology, Norfolk State Univcrsity, Norfolk, Virginia 23504.

The use of trademarks or manufacturers' names in this publication does not constitute

endorsement, either expressed or implied, by the National Aeronautics and Space
Administration.
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JOURNAL OF MATERIALS EDUCATION SUBSCRIPTIONS:

JME has two categories of subscription: Institutional and Secondary. The institutional

subscription -- for university departments, libraries, government laboratories, industrial, or other

multiple-reader agencies is $269.00 (US$) per year. Institutional two-year subscriptions arc

$438.00 (US$). When the institution is already a subscriber, secondary subscriptions for

individuals and subdivisions are $45.00 (US$). (Secondar3, subscriptions may be advantageous

where it is the desire to preserve one copy for reference and cut up the second copy for case of

duplication.) Two-year subscriptions for secondary for individual or subdivision arc $75.00

(US$). Back issues of JME are $100 pcr year prior to 1996 (US$).

Other Materials Education Council Publications available :

Classic Crystals: A Book of Models - Hands-on Morphology. Twenty-Four Common Crystal

models to assemble and study. Aids in learning symmetry and Miller indices. $19.00.

A Set of Four Hardbound Volumes of Wood Modules - The Clark C. Heritage Memorial

Series. Published by MEC in cooperation with the U.S.Forcst Products Laboratory, Madison,

Wisconsin. A compilation of nine modules entitled Wood: Its Structure and Properties (I),

edited by Frederick F. Wangaard. A compilation of eight modules especially developed for

architects and civil engineers entitled Wood As A Structmal Material (II). Also, Adhesive

Bonding of Wood and Other Structural Materials III and Wood: Engineering Design Concepts

Each of the first three wood volumes costs $31.00; t lc fourth volume costs $41.00. The

cntirc four-volume set is only $ 126.00 plus $4.50 shipping ($7.00 overseas).

The Crystallography Course - MEC's popular nine-unit course on crystallography. $39.00.

Instructional Modules in Cement Science - Five units p:epared for civil engineering and

ceramic materials science students and professionals. $19:)0.

Laboratory Experiments in Polymer Synthesis and Characterization - A collection of fifteen

peer-reviewcd, student-tested, competency-based modules. $25.00. Topics include: bulk

polycondensation and end-group analysis, interracial polycondensation, gel permeation

chromatography, x-ray diffiaction and others.

Metallographic Atlas - Royal Swedish Institute of Techn 91ogy. $33.00. A brief introduction

to the microstructures of metallic materials - how they appear and how they can be modified.

Please add $3.00 per book shipping charge.

Checks payable to The Pennsylvania State University

Managing Editor, JMl:_

110 Materials Research Lab gratory

The Pennsylvania State University

University Park, PA 16802
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EXPERIMENTS IN MATERIALS SCIENCE, ENGINEERING & TECHNOLOGY

EMSET CD ROM

To order the EMSET CD ROM set ISBN-0-13-648486-7, visit web site: www.prenhall.com or

call 1-800-922-0579 or send in the form below:

FEATURES:

• Over 200 laboratory experiments and classroom demonstrations which you can modify to suit your

teaching objectives, environment, and students' needs.

• Access to instructional aids developed by hundreds of materials educators and industry specialists in

the field of materials science, engineering and technology.

• Provides students with "hands-on"activities that cover the full range of materials science and

technology: topics such as woods, metals, and emerging technologies including processing and

structures of advanced composites and sol-gel ceramics.

• Flexibility: emphasis is placed on low-cost, multi-concept exercises in recognition of the many

settings in which materials education occurs.

• The CD-ROM allows you to read, navigate, search for other experiments/documents, print, and edit.

Date
P.O. Number

BILL TO:
AccountNo.
Name

oept
School/OR.
Address

c_ty
State,Zip

TO ORDER A COPY

Call: 1 (800) 922-0579 OR Visit our web site: www.prenhaH.com

OR simply fill out and mail this to:
Prentice Hall, Order Processing Dept.

200 Old Tappan Road, Old TaFpan, NJ 07675

T_ E_ CorL N_

SHIP TO:

c_ KeyNo.
Name

sc_oouOrg....
Address

cay
sta_,_p

CD-ROM Price: $150. O0

°,,
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NEW:Update 97 NASA Conference Publication

Chaudhury, S. Raj. "The National Educators' Workshop WEB"
Hudson, John B., Shadier, Linda S., Palmer, Mark A., Moorc, James A. "Integration of Laboratory

Experiences Into An Interactive Chemistry/Materials CouJsc"

Jacobs, James A., McKenney, Alfred E. "213 Experiments on CD-POM From 10 Years of NEW:Updates"

Kayser, Jack R. "Structural Laboratory Manual"
Russ, John C. "Impact of Multimedia and Network Services on ari Introductory Lcvel Course"

Sawyer, W. Gregory, Bryson, Daniel, Svanes, Torkel, and Hudson, John B. "Effective Learning Through
Interactive Computer Simulation and Experimentation.

Shackelford, James F., Meier, Michael. "Computer Applications For The Materials Laboratory/Classroom:

Illustrating Structure and Diffraction"

Swyler, Karl J., Fine, Leonard W. "Preview of NEW:Update 98"

Winter, John M. Jr., Lipetzky, Kirstcn G. "X-Ray Radiographic Exercises for an Undergraduatc Materials
Lab"
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EXPERIMENTS& TOPICSIN MATERIALS CURRICULUM

NEW:Update93 NASA Conference Publication 3259

Bright, Victor M. "Simulation of Materials Processing: Fantasy or Reality'?"

Diwan, Ravinder M. "Manufacturing Processes Laboratory Projects in Mechanical Engineering
Curriculum"

Kundu, Nikhil K. "Graphing Techniques for Materials Laboratory Using Excel"

McCielland, H. T. "Process Capability Determination of New and Existing Equipment and
Introduction to Usable Statistical Methods"

Passek, Thomas "University Outreach Focused Discussion: What Do Educators Want From ASM
International"

NEW:Update 94 NASA Conference Publication 3304

Brimacombe, J. K., "Transferring Knowledge to the Shop Floor"

Burte, Harris M., "Emerging Materials Technology"

Constant, Kristen P. and Vedula, Krishna, "Development of Course Modules for Materials Experiments"

Coyne, Jr., Paul J., Kohne, Glenn S., EIban, and Wayne L., "PC Laser Printer-Generated Cubic

Stereographic Projections with Accompanying Student Exercise"

Masi, James V., "Bubble Rafts, Crystal Structures, and Computer Animation"

McKenney, Alfred E., Evelyn D., and Berrettini, Robert, "CD-ROM Technology to Strengthen Materials
Education"

Olesak, Patricia J., ZUnderstanding Phase Diagrams"

Scheer, Robert J., "Incorporating "Intelligent" Materials into Science E_'ucation"
Schwartz, Lyle H., "Technology Transfer of NIST Research"

Spiegel, F. Xavier, "Demonstrations in Materials Science From the Candy Shop"
Uhl, Robert, "ASM Educational Tools Now and Into the Future"

NEW: Update 95 NASA Conference Publication 3330

Belanger, Brian C., "NIST Advanced Technology Programs"

Berrettini, Robert, "The VTLA System of Course Delivery and Faculty in Materials Education"

Kohne, Glenn S., "An Autograding (Student) Problem Management System for the Compeuwtir llitturS"
Russ, John, "Self-Paced Interactive CD-ROMS"

NEW:Update 96 NASA Conference Publication 3354

Chaudhury, S. Raj, Escalada, Larry, Zollman, Dean, "Visual Quantum Mechanics - A Materials Approach"
Gulden, Terry D., Winter, Patricia, "Explorations in Materials Science"

McKelvy, Michael J., Birk, James P., Ramakrishna, B. L., "Bringing Advanced Experimental Technology
Into Education"

McMahon, Jr., Charles J., "Labs on Videotape for Materials Science and Engineering"
Parkin, Don M., "Los Alamos - The Challenging World of Nuclear Materials Science"

Pendleton, Stuart E., "Ncxt Generation Multimedia Distributed Data Base Systems"

Russ, John C., "Impact of Multimedia and Network Services on an Introductory Level Course"

Spiegel, F. Xavier, "NEW:Update, The Experience of One College"

Wilkerson, Amy, Self, Donna, Rodriquez, Waldo J., Ries, Heidi R., "A "Problem Based Learning"
Approach to Reflection and Refraction"

Winter, Patricia S., "Business Involvement in Science Education"
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EXPERIMENTS& DEMONSTRATIONS IN MATERIALS SYSTEMS

NEW:Update 90 NIST Special Publication 822

Halperin, Kopl. "Design Project for the Materials Course: To Pick the Best Material for a Cooking Pot"

NEW:Update 96 NASA Conference Publication 3354

Aceves, Salvador M., Smith, J. Ray, Johnson, Norman L., ",?omputer Modeling in the Design and

Evaluation of Electric and Hybrid Vehicles"

Benjamin, Robert F., "Experiments Showing Dynamics of Materials Interfaces"

Daugherty, Mark A., "Electrolytic Production of Hydrogen Utilizing Photovoltaic Cells"

Fine, Leonard W., "The Incandescent Light Bulb"

MacKenzie, James J., "Hydrogen -- The Energy Carrier of the i:uture"

NEW: Update 97 NASA Conference Publication

Bunnell, L. Roy. "Weakening of Latex Rubber by Environmenlal Effects

Chadwick, Margaret. "Automotive Materials For the Next Millt,nnium"

Lund, David W. "High Speed Civil Transport - Design Challenges"
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EXPERIMENTS & DEMONSTRATIONS IN ELECTRONIC AND OPTICAL MATERIALS

NEW: Update 88

Sastri, Sankar. "Magnetic Particle Inspection"

NASA Conference Publication 3060

NEW: Update
Kundu, Nikhil

Molton, Peter

Ries, Heidi R.

89 NASA Conference Publication 3074

K. and Kundu, Malay. "Piezoelectric and Pyroelectric Effects of a Crystalline Polymer"

M. and Clarke, Clayton. "Anode Materials for Electrochemical Waste Destruction"

"Dielectric Determination of the Glass Transition Temperature"

NEW:Update 90 NIST Special Publication 822

Dahiya, J. N. "Dielectric Behavior of Superconductors at Microwave Frequencies"

NEW:Update 91 NASA Conference Publication 3151

Dahiya, J. N. "Dielectric Behavior of Semiconductors at Microwave Frequencies"

Patterson, John W. "Demonstration of Magnetic Domain Boundary Movement Using an Easily Assembled

Vidcocam-Microscope Systcnf'

NEW:Update 92 NASA Conference Publication 3201

Bunncll, L. Roy. "Temperature-Dependent Electrical Conductivity of Soda-Lime Glass

Dahiya, Jai N. "Phase Transition Studies in Barium and Strontium Titanates at Microwave Frequencies"

NEW:Update 94 NASA Conference Publication 3304

Elban, Wayne L., "Stereographic Projection Analysis of Fracture Plane Traces in Polished Silicon Wafers

for Integrated Circuits"

Parmar, Devendra S. and Singh, J. J., "Measurement of the Electro-Optic Switching Response in

Ferroelectric Liquid Crystals"

NEW: Update 95 NASA Conference Publication 3330

Dahiya, Jai N., "Temperature Dependence of the Microwave Dielectric Behavior of Selected Materials"

Marshall, John, "Application Advancements Using Elcctrorhcological Fluids"

Ono, Kanji, "Piezoelectric Sensing and Acoustic Emission"

Rics, Heidi R., "An Integrated Approach to Laser Crystal Dcvclopment"

NEW:Update 96 NASA Conference Publication 3354
Jain, H., "Learning About Electric Dipoles From a Kitchen Microwave Oven"

NEW:Update 97 NASA Conference Publication

Draayer, B. F., Dahiya, J. N. "A Computerized Microwave Spectrometer for Dielectric Relaxation
Studies"

Fcrguson, Luke, Stoebc, Thomas. "Properties of Magnetic Fcrritcs With a Simple Fabrication Method"

Marshall, John A. "Magncto-Rheological Fluid Technology"

Umana, Carlos E. "How to Compute the Atomic Magnetic Dipole Moment of An Element: An
Engineering Approach"

Vanasupa, Linda, Braun, David. "The Human Half-Adder: Understanding the Big Picture of Digital

Logic"

Warren, Matthew E., Loutts, George. "Optical Experiments With Manganese Doped Yttrium

Orthoaluminate, A Potential Material For Holographic Recording and Data Storage"
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EXPERIMENTS & DEMONSTRATIONS IN COMPOSITES

NEW:Update 88 NASA Conference Publication 3060

Nelson, James A. "Composites: Fiberglass Hand Laminating Process"

NEW:Update 89 NASA Conference Publication 3074
Beardmore, Peter. "Future Automotive Materials - Evolution or Revolution"

Chung, Wenchiang R. "The Assessment of Metal Fiber Reinforced Polymeric Composites"
Coleman, J. Mario. "Using Template/Hotwire Cutting to Demonstrate Moldless Composite Fabrication"

NEW:Update 90 NIST Special Publication 822

Bunnell, L. R. "Simple Stressed-Skin Composites Using Paper Reinforcement"

Schmenk, Myron J. "Fabrication and Evaluation of a Simple Composite Structural Beam"

West, Harvey A. and Sprecher, A. F. "Fiber Reinforced Composite Materials"

NEW:Update 91
Greet, Richard J. "Composite Column of Common Materials"

NASA Conference Publication 3151

NEW:Update 92 NASA Conference Publication 3201

Thornton, H. Richard. "Mechanical Properties of Composite Materials"

NEW:Update 93 NASA Conference Publication 3259
Masters, John "ASTM Methods for Composite Characterization and Evaluation"

Webbcr, M. D. and Harvey A. West. "Continuous Unidirectional Fiber Reinforced Composites:

Fabrication and Testing"

NEW:Update 95 NASA Conference Publication 3330

Craig, Douglas F., "Role of Processing in Total Materials"
Wilkerson, Amy Laurie, "Computerized Testing of Woven Comnosite Materials"

NEW:Update 97 NASA Conference Publication

Cadwcll, John and Eric, Piippo, Steven. "Strength Testing of Composite Materials"

Gardea, Luis, Weick, Brian L. "A Method for Measuring the Shear Strength of Polymers and
Composites"

Hartwig, K. T., Haouaoui, M., Cornwell, L. R. "Alloy Composilion Determinations"
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NEW:Update 96 NASA Conference Publication 3354

Bunneii, L. Roy, Piippo, Steven W., "Evaluation of Chemically Temp ;rcd Soda-Lime-Silica Glass by
Bend Testing"

Dahiya, J. N., "Microwave Measurements of the Dielectric Relaxation in Different Grain Size Crystals of

BaTiO_"
Masi, James V., "Experiments in Sol-Gel: Hydroxyapatite and YBCO"

Stang, Robert G., "The Effect of Surface Treatment on thc Strength of Glass"

Thomas, Shad, Hasenkamp, Erin, Sclvaduray, Guna, "Detcrmination of Oxygen Diffusion in Ionic Solids"
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EXPERIMENTS & DEMONSTRATIONS IN CERAMICS

NEW:Update 88
Nelson, James A.
Schull, Robert D.

NASA Conference Publication 3060

"Glasses and Ceramics: Making and Testing Superconductors"

"High Tc Superconductors: Are They Magnetic?"

NEW:Update 89 NASA Conference Publication 3074
Bearthnore, Peter. "Future Automotive Materials - Evolution or Revolution"

Bunnell, L. Roy. "Hands-On Thermal Conductivity and Work-Hardening and Annealing in Metals"
Link, Bruce. "Ceramic Fibers"

Nagy, James P. "Austempering"

Ries, Hcidi R. "Dielectric Determination of the Glass Transitio_ Temperature"

NEW:Update 90 NIST Special Publication 822
Dahiya, J. N. "Dielectric Behavior of Superconductors at Microwave Frequencies"

Jordan, Gall W. "Adapting Archimedes' Method for Determining Densities and Porosities of Small

Ceramic Samples"

Snail, Keith A., Hanssen, Leonard M., Oakes, David B., and Butier, James E. "Diamond Synthesis with

a Commercial Oxygen-Acetylene Torch"

NEW:Update 91

Bunnell, L. Roy. "Tempered Glass and Thermal Shock of Ceramic Materials"

Craig, Dougltts F. "Structural Ceramics"

Dahiya, J. N. "Dielectric Behavior of Semiconductors at Microwave Frequencies"
Weiser, Martin W., Lauben, David N., and Madrid, Philip. "Ceramic Processing:

Design and Optimization"

NASA Conference Publication 3151

Experimental

NEW:Update 92 NASA Conference Publication 3201

Bunncll, L. Roy. "Temperature-Dependent Electrical Conductiv ty of Soda-Lime Glass"
Hcnshaw, John M. "Fracture of Glass"

Stephan, Patrick M. "High Thermal Conductivity of Diamond"
Vanasupa, Linda S. "A $.69 Look at Thermoplastic Softening"

NEW:Update 93 NASA Conference Publication 3259

Bunnell, L. Roy and Stephen Piippo, "Property Changes During Firing of a Typical Porcelain Ceramic"

Burchell, Timothy D. "Developments in Carbon Materials"
Dahiya, J.N., "Dielectric Measurements of Selected Ceramics at Microwave Frequencies"

Kctron, L.A. "Preparation of Simple Plaster Mold for Slip Casti lg and Slip Casting"

Masi, James V. "Experiments in Diamond Film Fabrication in qable Top Plasma Apparatus"

Wcrstler, David E. "Microwave Sintering of Machining Inserts"

NEW: Update 94 NASA Conference Publication 3304

Bunnell, k. Roy and Piippo, Steven, "The Development of Mechanical Strength in a Ceramic Material

During Firing"
Long, William G., "Introduction to Continuous Fiber Ceramic Composi::es"

Reifsnidcr, Kenneth L., "Designing with Continuous Fiber Ceramic Composites"

West, Harvey A. & Spiegel, F. Xavier, "Crystal Models for th_ Beginning Student: An Extension to
Diamond Cubic

NEW:Update 95 NASA Conference Publication 3330

Louden, Richard A., "Testing and Characterizing of Continuous Fiber Ceramic Composites"
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NEW:Update94 NASA Conference Publication 3304

Fine, Leonard W., "Concrete Repair Applications and Polymerization of Butadiene by an "Alfin" Catalyst"

Halperin, Kopl, Eccles, Charles, and Latimer, Brett, "Inexpensive Experiments in Creep and Relaxation

of Polymers"
Kern, Kristen and Ries, Heidi R., "Dielectric Analysis of Polymer Processing

Kundu, Mukul and Kundu, Nikhil K., "Optimizing Wing Design by Using a Piezoelectric Polymer"

Kundu, Nikhil K. and Wickman, Jerry L., "An Affordable Materials Testing Devicc"

Sticnstra, David, "In-Class Experiments: Piano Wire & Polymers"

NEW:Update 95 NASA Conference Publication 3330

Fine, Leonard W., "Polybutadiene (Jumping Rubber)"

Liu, Ping, and Waskom, Tommy L., "Plastic Recycling Experiments in Matcrials Education"

Liu, Ping, and Waskom, Tommy L., "Compression Molding of Composite of Recycled HDPE and

Recycled Tire Chips"
Masi, James V., "Experiments in Natural and Synthetic Dental Materials: A Mouthful of Experiments"

NEW:Update 96 NASA Conference Publication 3354

Brindos, Richard, Selvaduray, Guna, "Effect of Temperature on Wetting Angle"

Liu, Ping, Waskom, Tommy L., "Making Products Using Post Consumer Recycled High Density

Polyethylene: A Series of Recycling Experiments"

Spiegel, F. Xavier, "Elasticity, Plasticity and Anclasticity: Demonstrations"

NEW: Update 97 NASA Conference Publication
Gorman, Thomas M. "Relationship Between Moisture Changes and Dimensional Changc in Wood"

Karplus, Alan K. "Strctchy "Elastic" Bands"

Liu, Ping, Waskom, Tom L. "Study of Rhcological Behavior of Polymers"

Sullivan, Laura L. "Correlation of Bircfringent Patterns to Retained Orientation in Injection Molded

Polystyrene Tensile Bars"

Umana, Carlos E. "The Combined Effect of Thermal Conductivity and Thermal Expansion in a PMMA

Plastic Heated by Thermal Radiation"
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EXPERIMENTS & DEMONSTRATIONS IN POLYMERS

NEW:Update 89 NASA Conference Publication 3074

Chung, Wenchiang R. "The Assessment of Metal Fiber Reinfolced Polymeric Composites"

Greet, Richard and Cobaugh, Robert. "Rubberlike Elasticity Experiment"

Kern, Kristen T., Harries, Wynford L., and Long, Sheila Ann T. "Dynamic Mechanical Analysis of
Polymeric Materials"

Kundu, Nikhil K. and Kundu, Malay. "Piezoelectric and Pyroelectric Effects of a Crystalline Polymer"

Kundu, Nikhil K. "The Effect of Thermal Damage on the Mechanical Properties of Polymer Regrincks"
Stibolt, Kenneth A. "Tensile and Shear Strength of Adhesives"

Widener, Edward L. "Industrial Plastics Waste: Identification and Segregation"

Widener, Edward L. "Recycling Waste-Paper"

NEW:Update 90 NIST Special Publication 822

Brostow, Witold and Kozak, Michael R. "Instruction in Processing as a Part of a Course in Polymer
Science and Engineering"

Cornwcil, L. R., Griffin, R. B., and Massarweh, W.A. "Effect of Strain Ratc on Tensile Properties of
Plastics"

Gray, Stephanie L., Kern, Kristen T., Harries, Wynford L., and L_mg, Sheila Ann T. "Improved Technique
for Measuring Coefficients of Thermal Extension for Pt lymer Films"

Humble, Jcffrcy S. "Biodegradable Plastics: An Informative Laboratol_' Approach"

Kundu, Nikhil. "Environmental Stress Cracking of Recycled Thermoplastics"

Wickman, Jerry L. and Corbin, Scott M. "Determining the Impact of Adjusting Temperature Profiles on
Photodegradability of LDPE/Starch Blown Film"

NEW: Update 91 NASA Conference Publication 315 I

Allen, David J. "Stress-Strain Characteristics of Rubber-Like Materials: Experiment and Analysis"
Chowdhury, Mostafiz R. "An Experiment on the Use of Dis3osable Plastics as a Reinforcement in

Concrete Beams"

Gorman, Thomas M. "Designing, Engineering, and Testing Wo4_d Structures"

Lloyd, Isabel K., Kolos, Kimberly R., Mencgaux, Edmond C., Luo, Huy, McCuen, Richard H., and

Regan, Thomas M. "Structure, Processing and Properties of Potatoes"

McClellantk H. T. "Laboratory Experiments from the Toy Store"
Sorcnsen, Carl D. "Measuring the Surface Tension of Soap Bu_bles"

Wickman, Jerry L. and Plocinski, David. "A Senior Manufacturing Laboratory for Determining Injection
Molding Process Capability"

NEW:Update 92 NASA Conference Publication 3201
Kundu, Nikhil K. "Performance of Thermal Adhesives in Forcel Convection"

Liu, Ping. "Solving Product Safety Problem on Recycled High Density Polyethylenc Container"
Wickman, Jerry L. "Thermoforming From a Systems Viewpoirt"

NEW:Update 93 NASA Conference Publication 3259

Csernica, Jeffrey "Mechanical Propcrties of Crosslinkcd Polymcr Coatings"

Edblom, Elizabeth "Testing Adhesive Strength"& "Adhesives "]'he State of the Industry"

Elban, Wayne L. "Three-Point Bend Testing of Poly (Methyl Methacrylatc) and Balsa Wood"
Labana, S. S. "Recycling of Automobiles an Overview"

Liu, Ping and Tommy L. Waskom, "Application of Materials Database (MAT.DB>) to Materials

Education and Laminated Thermoplastic Composite Material"

Marshall, John A. "Liquids That Take Only Milliseconds to Turn into Solids"

Quaal, Karen S. "Incorporating Polymeric Materials Topics nto the Undergraduate Chcmistry Cor
Curriculum: NSF-Polyed Scholars Project: Micn,scale Synthesis and Characterization
of Polystyrene"
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NEW:Update95 NASAConferencePublication3330
Callister, William, "Unknown Determination of a Steel Specimen"

Elban, Wayne L., "Mctallographic Preparation and Examination of Polymer-Matrix Composites"

Shih, Hui-Ru, "Some Experimental Results in the Rolling of Ni_A1 Alloy"

NEW:Update 96 NASA Conference Publication 3354

Callister, Jr., William D., "Identification of an Unknown Steel Specimen"

Elban, Wayne L., "Metallurgical Evaluation of Historic Wrought Iron to Provide Insights into Metal-

Forming Operations and Resultant Microstructurc"

Griffin, R. B., Cornwcll, L. R., Ridings, Holly E., "The Application of Computers to the Determination

of Corrosion Rates for Metals in Aqueous Solutions"
Hilden, J., Lewis, K., Meamaripous, Sclvaduray, Guna, "Measurement of Springback Angle in Sheet

Bending"

Moss, T. S., Dye, R. C., "Experimental Investigation of Hydrogen Transport Through Metals"

Olesak, Patricia J., "2nd Steel Heat Treatment Lab: Austempering"

Spiegel, F. Xavier, "A Magnetic Dilemma: A Case Study"

Werstler, David E., "Lost Foam Casting"

NEW:Update 97 NASA Conference Publication

Dalton, William K., Olesak, Patricia J. "Making a Phase Diagram"

Kin, Yulian, Abramowitz, Harvey, Hentca, Toma, Xu, Ying. "Life Estimate Based on Fatigue Crack

Propagation"
Wcrstlcr, David. "Case Studies in Metal Failure and Selection"

o°o

XVII!



EXPERIMENTS & DEMONSTRATIONS IN METALS

NEW:Update 88 NASA Conference Publication 3060

Nagy, James P. "Sensitization of Stainless Steel"

Neville, J. P. "Crystal Growing"

Pond, Robert B. "A Demonstration of Chill Block Melt Spinning of Metal"

Shull, Robert D. "Low Carbon Steel: Metallurgical Structure vs Mechanical Properties"

NEW:Update 89 NASA Conference Publication 3074

Balsamel, Richard. "The Magnetization Process - Hysteresis"
Beardmore, Peter. "Future Automotive Materials - Evolution or Revolution"

Bunncll, k. Roy. "Hands-On Thennal Conductivity and Work-H irdening and Annealing in Metals"

Kazem, Sayyed M. "Thermal Conductivity of Metals"

Nagy, James P. "Austempering"

NEW:Update 90 NIST Special Publication 822

Bates, Seth P. "Charpy V-Notch Impact Testing of Hot Rolled 1020 Steel to Explore Temperature hnpact
Strength Relationships"

Chung, Wenchiang R. and Morse, Margery L. "Effect of Heat Treatment on a Metal Alloy"

Rastani, Mansur. "Post Heat Treatment in Liquid Phase Sintered Tungsten-Nickel-Iron Alloys"
Spiegel, F. Xavier. "Crystal Models for the Beginning Student"

Yang, Y. Y. and Stang, R. G. "Measurement of Strain Rate Sensitivity in Metals"

NEW:Update 91
Cowan, Richard L.

Kazcm, Sayyed M.

Krepski, Richard P.
Lundeen, Calvin D.

McCoy, Robert A.

Patterson, John W. "Demonstration of Magnetic

Assembled Videocam-Microscope System"

Widener, Edward L. "Heat-Treating of Materials"

NASA Conference Publication 3151

"Be-Cu Precipitation Hardening Experiment'

"Elementary Metallography"

"Experiments with the Low Melting lndiumBisnmth Alloy System"

"Impact Testing of Welded Samples"
"Cu-Zn Binary Phase Diagram and Diffusion Couples"

Domain Boundary Movemcnt Using an Easily

NEW:Update 92 NASA Conference Publication 3201

Dahiya, Jai N. "Phase Transition Studies in Barium and Strontium Titanates at Microwave

Frequencies"

Rastani, Mansur. "Improved Measurement of Thermal Effects ol_ M icrostructure"

Walsh, Daniel W. "Visualizing Weld Metal Solidification Using Organic Analogs"

NEW:Update 93 bASA Conference Publication 3259

Guichclaar, Philip J. "The Anisotrophy of Toughness in Hot-Rolled Mild Steel"

Martin, Donald H. "From Sand Casting TO Finished Product (A ]_asic University-Industry Partnership)"
Petit, Jocclyn I. "New Developments in Aluminum for Aircraft aid Automobiles"

Smith, R. Carlisle "Crater Cracking in Aluminum Welds"

NEW:Update 94 NASA Conference Publication 3304

Gabrykewicz, Ted, "Water Drop Test for Silver Migration"

Kavikondala, Kishen and Gambiell, Jr., S. C., "Studying Macroscopic Yielding in Weldcd Aluminum
Joints Using Photostress"

Krcpski, Richard P., "Exploring the Crystal Structure of Metals"
McClelland, H. Thomas, "Effect of Risers on Cast Aluminum Plates"

Weigman, Bernard J. and Courpas, Stamos, "Measuring Energy [oss Betwecn Colliding Metal Objects"
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McCoy,RobertA. "Howa HeatPackWorks"
Nydam,Andrew."Low DollarTensile(Torsion)Tester"
Song,KyoD. "Designof HypervelocityFlowGeneratorandItsFlowVisualizations"
Spiegel,F.Xavier."Medicine,Magic,Materials,andMankind"
Whang.KyuminandHsu,Matthew."EvaluatingtheStrengthandBiodegradationof a Gelatine-Based

Material"
Williams,JohnR. "CorrosionDemonstrationUtilizingLowCostMaterials"
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Werstler, David E., "Introduction to Nondestructive Testing"

White, Charles V., "Glass Fracture Experiment for Failure Anaiysis"

Wickman, Jerry L. and Kundu, Nikhil K., "Failure Analysis of Injection Molded Plastic Engineered Parts"
Widener, Edward L., "Dimensionless Fun With Foam"

NEW:Update 95 NASA Conference Publication 3330
Brown, Scott, "Crystalline Hors d'oeuvres"

Karplus, Alan K., "Craft Stick Beams"

Kern, Kristen, "ION Beam Analysis of Materials"

Kozma, Michael, "A Revisit to the Helicopter Factorial Design Experiment"

Pond, Robert B., Sr., "Recrystallization Art Sketching"

Roy, Rustum, "CVD Diamond Synthesis and Characterization: A Video Walk-Through"
Saha, Hrishikesh, "Virtual Reality Lab Assistant"

Spiegel, F. Xavier, "A Novel Approach to Hardness Testing"

Spiegel, F. Xavier, "There arc Good Vibrations and Not So Good Vibrations"

Tognarelli, David, "Computerized Materials Testing"

Wickman, Jerry L., "Cost Effective Prototyping"

NEW:Update 96 NASA Conference Publication 3354
Chao, Julie, Currotto, Selene, Anderson, Cameron, Selvaduray, Guna, "The Effect of Surface Finish on

Tensile Strength"

Fabris, Neda S., "From Rugs to Demonstrations in Engineering Materials Class"

Ferguson, Luke, Stoebe, Thomas, "Hysteresis Loops and Barkl_ausen Effects in Magnetic Materials"

Karplus, Alan K., "Holy Holes or Holes Can Make Tensile Strats Stronger"
Koon, Daniel W., "Relaxation and Resistance Measurements"

Liu, Ping, Waskom, Tommy L., "Composite of Glass Fiber with Epoxy Matrix"

Song, Kyo D., Ries, Heidi R., Scotti, Stephen J., Choi, Sang H., "Transpiration Cooling Experiment"

South, Joe, Keilson, Suzanne, Keefer, Don, "ln-Vivo Testing of Biomaterials"

Thorogood, Michael G., "Tensile Test Experiments With Plastics"
Widener, Edward L., "Brinelling the Malay Snail"

NEW:Update 97 NASA Conference Publication

Banerjee, Gautam, Miller, Albert E. "Understanding Galvanic Corrosion Tricks to Prevent Some Expensive
Failures"
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