
 

Welcome back!  Oh yes! 

What's wrong?  Is it that strange to hear some enthusiasm upon your return from spring break?  Yes, we know 

that just a few days ago you were living the dream, spending your days drifting1 against opponents on the streets 

of Miami, and your nights sipping pineapple smoothies on a catamaran off the coast of Bali.  Yes, life is sweet, 

and you managed to make every moment count… a philosophy that will serve you well in the week ahead. 

WAD8, possibly the final WAD of the semester, is upon you at last. Enjoy WAD8 like you enjoy those final 

moments of a glorious sunset over the luminous ocean, for soon the WADs will be going … going … gone. 

 

This week features a lot of project work.  You need to finish all of your historical and materials science research in 

order to leave next week for final poster creation.
 

# Due on Type of Activity Details 

1 M, 3/25, 23:59 Update Let us know where you are and where you’re going 

2 R, 3/28,  13:30 Team writing Wikipedia editing 

3 F, 3/29 History reading Keep on reading and finding sources 

4 S, 3/30 MatSci reading Engineering Materials II, Chapters 5, 6 & 15 

5 S, 3/30, 7pm Exam Last exam: exam 6 – not really an exam 

 

                                                           
1 Drifting is a modern term that hipsters like us use all the time.  It essentially describes a form of drag racing in which drivers "over steer" 

around turns in order to lose rear traction without losing control or life.  According to wikipedia, "A car is drifting when the rear slip angle is 

greater than the front slip angle prior to the corner apex, and the front wheels are pointing in the opposite direction to the turn (e.g. car is 

turning left, wheels are pointed right or vice versa), and the driver is controlling these factors. As a motor sport, professional drifting 

competitions are held worldwide. Drift racing challenges drivers to navigate a course in a sustained sideslip by exploiting coupled 

nonlinearities in the tire force response."  Thank you for your time. 

http://en.wikipedia.org/wiki/Slip_angle
http://en.wikipedia.org/wiki/Apex_(racing)
http://en.wikipedia.org/wiki/Opposite_lock


 

 

 

DUE DATE:   Each team will do a report-out either on Monday or at the start of Wednesday's class 

   Email Rob and Juliana by the end of the day (midnight). 

FORMAT:    One email per team, subject: TeamName_ProjectTwo_Update 

Your research and project work this week should be directed at your final deliverable, and therefore we request 

the following actions from you all: 

o Refresh your memory right now with a glance at the questions and goals you identified at the start of the 

project.  Think about the time remaining in this project, scale back any overly-ambitious goals and add 

new elements that reflect interesting discoveries that you have made. 

o Return to your draft poster (from before spring break, which seems like a thousand eternities ago) and 

revise it.  Make sure that it captures all of your revised project goals and addresses the questions you 

deem important.  Identify the most critical objectives/tasks that are not yet resolved.  Or to say it more 

plainly, what do you still need?  More testing results?  More mat sci research?  More historical statistics, 

quotes, or images?  More history analysis? (Whoa, check out this footnote!2)  Make a list, tied to areas of 

your poster (and project) that need development. 

o Prioritize the list, divide it among your team members if you like, and get crackin' and smackin'. 

o Challenge: can you locate at least six pieces of historical evidence for your poster such as images 

that convey information, Revere quotations, statistics, and so on?  Can you analyze them all? 

o Look over posters from last year and think about your poster's layout.  This is far less important than the 

poster's evidence and analysis but you do not want to leave it till the last minute, and the layout will  help 

you think about the size of different sections and the way they connect… which helps you prioritize 

tasks.   

At this point everything that you do needs to connect to a critical outcome.  Next week you will be pressed for 

time (heck, you will be out of time), but right now you have the flexibility to direct your efforts and do some final 

quality work.  Have a team meeting, get everyone on the same page, and go for it. 

By the end of the day on Monday please work as a team to write up informal answers to these questions, and 

share them with Juliana and Rob: 

1. What is your thesis?   Do your best to cast your entire project in the form of a three story thesis that lays out 

relevant context; states a hypothesis (which you can think of as the answer to an important question) that is 

controversial and non-obvious; and explains the significance of this entire topic. 

2. What will be the main sections of your poster?  Explain the goal of each main section in a sentence or two.  

For the purposes of this question, anything that appears as a discrete bundle of content on the poster counts 

as a section. 

3. For each of the sections listed in the prior question, what will you use for evidence?   Include one of the 

following for each section: 

o Specific pieces of evidence if you have them.   

 Briefly recap the data that you have located – a quote, statistics, a paraphrasing, an image, 

etc., for historical information.   

 For materials science information you can either include the data if you can, or describe it to 

us.   

                                                           
2
 Your poster absolutely needs historical evidence and analysis in order to receive a decent grade.  Do not neglect this aspect of the project! 



 

 

 Also cite each piece of evidence, tell us where you found it (not needed for the results of 

experiments – we know that they came from the lab).  This is by far the preferred way to 

address this question and if you do not have any specific evidence by this point we will be 

concerned. 

 If you do not have specific evidence for some sections, tell us the evidence you hope to locate 

and your plan to find or generate it. 

4. Complete a plan of work for the last week and a half of part two, from now until the April 3 due date.  Create 

mini-milestones along the way – when will you finish each test?  Write and proofread text?  Print the poster?  

You know the drill. 

5. Tell us your major concerns at this point.  Relate this to the plan of work: which steps could be problematic?  

Can Rob and Juliana help at this point? 

 

Length:   A total of three or four paragraphs of polished text 

Due:    Thursday March 28, 1:30 PM (i.e., the start of class on Thursday) 

Collaboration:  Work on this with your teammates. 

 

Your team has an important responsibility that coincides with a wonderful opportunity: you get to share your 

knowledge with the world!    

 

Locate a Wikipedia page that can benefit from what you have been learning about history and materials science.  

The Paul Revere page is an obvious (and very important) candidate that clearly needs a ton of TLC, but you are 

welcome to identify a different page.  Find a way to present your research in a clear, engaging, informative, 

educational, and Olinesque manner, following both the Wikipedia conventions and the proper historical 

conventions with regards to quotations and citation. 

 

Your Wikipedia page is due at the start of class on Thursday the 28th, and we will have a quick group editing 

session.  After you incorporate all of your feedback you will post your edits to Wikipedia. 

 

If you have a different public venue in mind for this assignment you are encouraged to ask us if it is appropriate.  

We are open-minded and mainly want you to educate the broader public while having some fun! 

 



 

 

 

DUE DATE:  This week (no specific date, but no later than Friday) 

LENGTH:    The question of length is so ludicrous in this context that I must restrain myself from chortling  

I do not have specific history readings for you, but the last WAD described a number of sources in great detail.  

Please make sure that you finish a solid read of any of the following that are relevant: 

o The black binder of Revere materials 

o The poorly bound black book, with a number of articles about Revere 

o The Revere Family papers if specific quotes or numbers are needed, included on the desktop computer in 

our lab 

o Four primary source older texts on reserve in the library (On Divers Arts, The Pirotechnica, De Re Metallica, 

A Diderot Pictoral Encyclopedia of Trades and Industry) especially Diderot, an awesome source of images 

o Many other sources on reserve in the library or in our lab bookcase 

o A book by some guy named Rob.  Seriously, read the relevant chapters and use the footnotes to find other 

sources.  This book is useful as a finding aid, and can also provide you with evidence and statistics.  If 

you read this book carefully you will probably not need the Revere Family papers because there are lots 

of quotes and numbers in the chapters. 

o You need to take the initiative this week and really look for sources.  This poster needs a lot of excellent 

historical support (quotes, images, statistics, charts, detailed evidence…) and I know you can get what 

you need. 

 

Live the dream, my friends. 

 

 

 

 

(long pause) 

 

 

 

 

Live the dream. 



 

 

 

DUE DATE:  Saturday, March 30th  

Engineering Materials II, Chapter 5 (pages 89-93, 98-105), Chapter 6 (109-121) and Chapter 15 (cyoa) 

 

- Chapter 5: Case studies in phase diagrams 

- Chapter 6: Driving force for structural change, (quasi-optional) 

- Chapter 15: Processing metals I, (cyoa) 

 

Our reading for WAD7 taught us how to read and use phase diagrams. Today, we extend that knowledge a bit. In 

chapter 5, we read two quick case studies: solder and cocktail ice. In the solder example, we learn how to use the 

phase diagram for the lead-tin system to understand how three different types of solder behave: eutectic, 

plumbers’ and high-melting solder. In the cocktail ice example, we consider the water-air phase diagram and its 

consequence for the (clearly important, ha!) appearance of ice. 

 

The worked examples in Chapter 5 are a very nice sanity check: make sure you can follow the examples and the 

techniques used therein.  

 

I’m setting Chapter 6 as a quasi-optional reading. Here we encounter, for the first time, how strongly materials 

science and thermodynamics are connected. We ask: why/when do structural changes in materials occur? What 

drives these changes? And our answer is based solely on the energy of the system: changes occur when they are 

energetically favorable.  

 

Jones and Gibson introduce these thermodynamic ideas using a cute car example that may or may not work for 

you (or does it quasi-work?). The ideas of entropy, enthalpy, and Gibbs free energy are introduced and *very briefly* 

related back to the microstructure of material systems. 

 

So why am I quasi-asking you to read this? Well, it turns out that sections 6.5 – 6.10 are relevant to your Part Two 

work.  

 Section 6.5, Driving force for solidification, is clearly relevant to those of you who worked with molten 

metals.  

 Section 6.6, Solid-state phase changes, is relevant as you consider the phase transformation that might occur 

in your alloy system. For those of you working with bronze, this is particularly important as you consider 

the processes that are occurring as you cool your metal.  

 Section 6.7, Precipitate coarsening, and Section 6.8, Grain growth, are important if you are looking at the 

effects of heat treatment on the microstructure of your materials.  

 Section 6.9, Recrystallization, is important to those of you who are cold-working and then annealing.  

 

I trust that you will read, at the very least, whatever is relevant to your Part Two project.  

 

Similarly, chapter 15 gives us an overview of metal processing techniques. You are all processing metals for this 

project. Read the section(s) that are relevant or interesting to you. These sections should help you understand 

what you’ve been doing in the lab and perhaps even help you with your analysis! 



 

 

 

DUE DATE:   Saturday, March 30th, 7pm 

INSTRUCTIONS:  Work on this exam individually.  

   This exam will not be graded, but you’ll get feedback if you need it.  

   Questions in this exam are all fair game for your poster presentation! 

FORMAT:    Email Juliana a pdf with your answers (LastName_Exam6.pdf) 

 

Phase Diagrams!  

For this question, you are going to try to predict material microstructures based on a binary phase diagram for 

the alloy you’re using in your project. Let’s consider the casting process, and forget about forging or rolling for 

now. 

1. First things first: we need a phase diagram.  Go forth and find a binary phase diagram for the two primary 

constituents of your Part Two project alloy. Your textbook has a few phase diagrams, but you’ll likely need to 

search beyond the textbook.  ASM Handbooks Online (available through our library web site) has some good 

phase diagram information.  Or, if you want tons of information on phases in binary alloy systems, check out 

T. B. Massalski’s Binary Alloy Phase Diagrams, a three-volume set of books in the library stacks.  

2. Consider the terminal solid solutions in your alloy system (the phases at the extreme right and left ends of 

the diagram).  What are the solubility limits for each of these terminal solid solutions (how far do the regions 

extend into the phase diagram)? 

3. Select an alloy composition that is relevant for your project work.  Starting at a temperature high enough that 

your alloy is entirely liquid, select at least four different temperatures at which you’d like to take a closer 

look at your alloy.  Be sure to choose temperatures that you think may help you explain the microstructural 

changes that occur in your actual project artifacts. 

4. Let’s get some information off the phase diagram for your binary alloy at the various temperatures.  Assume 

very slow (equilibrium) cooling of your alloy, and let’s go through the same process as we did in the worked 

examples in chapter 5, for each of the four temperatures from question 3: 

a. Number of phases? 

b. Composition of each phase? 

c. Proportion of each phase? 

5. Now that we have a bunch of quantitative details on your alloy at different temperatures, let’s think about 

the appearance of the microstructure as your alloy slowly cools (think Figure 4.7).  Sketch the microstructure 

of your alloy at each of your three temperatures. 

a. On each sketch, label the phases present. 

b. On each sketch, label the microconstituents.  A microconstituent is 

defined as a portion of the microstructure that has an identifiable or 

characteristic appearance. For example, the product of a eutectic 

reaction is called “eutectic solid”, a two-phase microconstituent that 

may be in the form of layered regions (lamellar eutectic), speckled 

regions, etc.  For a more concrete example, take a look at the figure to 

the right.  This is a micrograph of an aluminum-silicon alloy, with 



 

 

about 5% silicon.  The large, light colored, blobby-looking regions are the aluminum solid solution 

that forms above the eutectic temperature, in the triangular-shaped α+L region of the phase diagram. 

The speckled regions are the eutectic solid, which is a two-phase structure of the α and β phases that 

forms during the eutectic reaction.  

6. By now, you and your team should have micrographs of your alloys. Remember when we discussed the 

strengths and weaknesses of the Machu Picchu paper? Let’s make sure your micrographs are a strength of 

your poster; they should be properly labeled and easy to understand!  

a. Take one micrograph from your Part Two project, annotate it, and create a compelling caption for it. 

Ideally this could go right into your poster, so if you want to divide and conquer micrographs with 

your team, go for it!  

b. Do you observe the microstructure that you would expect from the phase diagram? Why or why not? 

What does this tell you about the processing of your material? 

 

 


