
 

Hello, and welcome back to the Weekly Assignments Document, or WAD.  This is your fourth big WAD in four 

weeks – hopefully not enough to cause Fatigue Disorder Caused by WAD (FaDCWAD, which, perhaps because it 

rhymes with Farquaad, is a terrible illness).  Let us know if your left elbow starts to feel tingly, or if you hear a 

scratching sound when you close one eye and tilt your head more than twenty degrees in either direction.  We 

have treatments, or we can just hug it out.  By the way, did last week’s WAD induce a transpersonal state of joy 

and harmony? Did it help you achieve your full potential?  If not, perhaps the fourth WAD will do the trick. Our 

WAD beta testers have only positive things to say about WAD 4. 

This is going to feel like one heck of a week: we meet Tuesday-Thursday straight. For easy navigation, the 

numbers on the left-hand side will take you to information about that assignment.  We love this job. 

 

# Due on Type of Activity Details 

1 T, 2/19 History reading The social construct of technology 

0 W, 2/19, class MatSci reading Engineering Materials 1, chapters 9-10 

3 W, 2/20, class History reading Civ books, culture 

1 W, 2/20, class Presentation Presentation 3: cultural and intellectual paradigms 

5 S, 2/23, 7pm Exam Exam 4: this paper is getting real 

 

http://www.youtube.com/watch?v=ufdOgPKnflc


 

 

 
DUE DATE:  Ongoing 

This week is our last full week to work on this project. Let’s make sure to make it count!  

This week, you will continue your historical and materials research and your laboratory experimentation. Your 

history reading opens up the topic of culture, which will be both fun and pragmatic.  You will gather a lot of 

relevant information for use in your part one report since your civilization’s culture will tell us about how your 

ancient artifact was used and modified. More importantly, in your exam you will take the thesis from last week 

and use it to structure an entire outline for your paper1… that can then become a repository for all of your 

citations! After this exam you will be well on your way to a finished deliverable2. Remember, all outlines are 

works in progress, constructs that help you imagine one possible version of your paper. It is always better to edit 

something specific and tangible as soon as possible, because it is easy to fool yourself into thinking that your 

abstract ideas are satisfactory… only to discover holes in your reasoning when you finally sit down to write your 

paper the day before it is due. At this point, you should be thinking about your final paper in a concrete 

manner, and you should try your best to chip off pieces of the paper (make an outline, make citations, write the 

first paragraph…) in order to make the actual writing task that much easier. 

This will likely be an intensive week from a materials analysis perspective, as it’s the time to bring things together 

for your paper. That’s right, we’re talking about synthesis, integration, and evaluation of your findings. You have 

very short MatSci readings this week, so that should free up some time to focus on the remaining project work. 

As you start your paper outlining and writing, consider the arguments you are trying to make regarding material 

properties or performance, and ask yourself if you have sufficient evidence to support your analyses and 

conclusions. Take a close look at your data and ask yourself, “Do we really understand these results?” Perhaps try 

creating visuals for your data – graphs, tables, sketches – and the captions you would associate with them (we’ll 

ask you to do this in the exam but it’s never too early to start). Do they make sense and will they contribute to 

your analysis? You may find that you need to run a few more tests or conduct additional library research to 

clarify things in your own mind, to strengthen your argument and better support your conclusions, or to help you 

identify the significance of your work. You might revisit your textbook on some of the topics that are coming up 

in your project to make sure that you didn’t miss any relevant information on the first pass. Remember that your 

textbook doesn’t have all the information you need, so spend some time exploring other sources. Check out the 

books on the bookshelf in the MatSci lab, the library’s Knovel book collection and ASM Handbooks Online, the 

amazing Chris Morse, or the books on the library reference shelves or stacks. Bringing it all together isn’t always 

easy, so ask lots of questions of your instructors, share your ideas with us, and request help if you hit a road 

block that seems too difficult to pass. We’re here to help!  

 

 

Paper progress: Data analysis! Outline with evidence! Rough draft!  

                                                           
1 This is the most important part of this week’s WAD. Do it, do it well, and don’t understate how badly prepared you actually feel about your 

project’s progress. It will help you endlessly. 
2 From the outline, the paper practically writes itself. 



 

 

 
DUE DATE:  Tuesday, February 19, start of class (OLIN MONDAY!) 

 

1. Read the "Social Construction of Technology" handout on the "Readings" web page 

Oh yes.  We have a brief handout about the social construction of technology, borrowed from the readings in 

Rob’s History of Technology Foundation.  For a few thoughts about this handout, refer to "Rob’s thoughts" right 

here!  Also, keep exam question three in mind when completing these readings … it all fits together!  (The goal of 

course is to see if the handout gives you any useful quotes or ideas that can strengthen the analytical sections of 

your paper.  If you want to make claims about ways that technologies are shaped by societies and shape societies 

in return, this article could be helpful.) 

 

I have only a few comments for you at this time, but not because I’m slacking.  I have a lot to say about these 

readings, since they appear (in some form) in nearly every introductory History of Technology course from the 

Mayan times up to the present day.  But recall the spirit of our course: you need to form your own impressions 

and make your own arguments, rather than repeat my views.  I dare not say too much, so I will follow the advice 

offered by the 80s group ‘Til Tuesday: “Hush hush, keep it down now, voices carry.” 

 

The “Do Artifacts Have Politics?” article is notoriously difficult for students to fully appreciate.  Sure, some of the 

article’s arguments are clear and engaging, but don’t let them distract you from the entire scope of the reading.  I 

suggest that you think of this article in three parts: an introduction and overview (that ends halfway on page 9); 

three case studies that offer three different ways that artifacts imbue political ideas; and a conclusion that 

concludes with conclusionary conclusions.  Note that I said the middle section contains three case studies and 

frameworks; many students only identify two case studies because numbers two and three are similar.  I would 

like to hear your ideas about how we might apply these three frameworks, both in our projects and in our Olin 

career.  Also, can you think of additional examples to accompany these three case studies? 

 

The “social shaping” article is shorter and more direct, kind of like a Hobbit.  See if you can distill it down to 

three or so main take home points.  In particular, look for really memorable quotes that we can use in this course.  

MacKenzie gives us some great sound bites here and we do not want them to go to waste! 

 

As you do this reading, keep Exam 4 question three in mind.  Might as well get this out of the way while doing 

your weekly reading. 
 

 



 

 

 
DUE DATE:  Wednesday, February 20, start of class 

Engineering Materials 1, Chapters 9 (pages 135-146) & Chapter 10 (pages 147-155) 
 Tutorial: Please take a look at the “Dislocation” tutorial here.  

 Chapter 9: Dislocations and yielding in crystals 

 Chapter 10: Strengthening methods and plasticity in polycrystals 

This week we’re all about defects in crystalline materials. In a rather poetic way, we continue to draw 

connections between the atomic structure of materials and their bulk behavior. This time, we’re interested in how 

defects in crystal structures affect the mechanical properties of materials at (and beyond) yielding. This will 

become very relevant very soon! 

In chapter 9 we learn that materials have an ideal strength   ̃  that is almost always much higher than their 

actual yield strength. The reason for this is that the ideal strength is calculated for a perfect crystal, but most 

materials do not have a perfect crystal structure. Instead, they have a crystal structure with defects, which 

decrease (and determine!) the strength of the material.  Side note: I love kittens. 

In this chapter we consider a single type of defect: dislocations. There are two types of dislocations: edge 

dislocations and screw dislocations. You can think of these dislocations as discontinuities in what would 

otherwise be a perfect crystal. The magnitude of the deformation caused by a dislocation is characterized by the 

burgers vector    . A shear force   exerts a force  on a dislocation as it pushes the dislocation through the crystal. 

The magnitude of the force per unit length of dislocation is   . The reason we care about dislocations was 

summarized well by Jones and Ashby: “dislocation motion produces plastic strain” (pg 138). 

Two properties of dislocations that are worth highlighting: they glide on crystallographic planes (remember our 

friend Miller and his indices?), and they try to be as short as possible to minimize the energy of the atoms around 

them. If you’re having trouble visualizing dislocations moving around check out this YouTube video. Aside from 

the shaky camerawork, it does a great job of showing how dislocations move! 

In chapter 10 we learn about strengthening methods and plasticity, unsurprisingly, this too is related to the 

movement of dislocations within the crystal structure. There are four contributions to the strength of a crystalline 

material: the intrinsic strength     , solid solution strengthening      , precipitate and dispersion strengthening 

    , and work hardening        The intrinsic strength is what we covered in chapter 9. Solid solution 

strengthening consists in substituting atoms in your crystal structure with atoms of another material. This 

introduces strain into the crystal. The strain added makes it more difficult for dislocations to move and therefore 

harden the material. This is how and why we end up with alloys! Precipitate and dispersion strengthening 

consists of introducing strong, closely packed precipitates that act like obstacles to dislocation movement. 

Finally, work hardening consists of dislocations colliding and preventing their own movement. The yield 

strength of an isolated crystal in shear is given by    
 

 
               .  

Most materials are polycrystalline. Each grain consists of ordered atoms. Grains meet at grain boundaries. While 

the type of packing is the same between grains, the orientation is not. You can think of grains as each having their 

own coordinate system. The effect of this is that “yielding does not occur at the dislocation yield strength   , because not 

all the grains are oriented favorably for yielding” (pg 152)! In fact the yield strength of bulk polycrystalline materials 

is about 3x the dislocation yield strength. Note that grain boundaries prevent the movement of dislocations and, 

as a result, we end up with a dislocations pile up. The interesting consequence of this is that materials with small 

grain size     have higher yield strengths than those with coarse grains! This is known as the Hall-Petch effect.

http://textbooks.elsevier.com/manualsprotectedtextbooks/9780750663809/Static/index.htm
http://www.youtube.com/watch?v=ppRis7vQarY


 

 

 
 

DUE DATE:  Before Wednesday, February 20 

NOTE:  Your presentations are going to be based on these readings. Make sure to read ahead of time! 

 

1. Read chapters of your Ancient Civilization text as follows: 
 

Feb. 21 Reading Assignment for Civilization Presentation 

Mesopotamia Egypt The Aztecs Japan Renaissance Europe 

Chapters 4, 5, 7, 11 Chapters 5, 6, 7, 8 Chapters 6, 7, 8, 11 Chapters 6-9 Chapters 2, 3, 5, 6, 10 
(skim!!) 

 

Hi! This is week four, and you are now reading about some of the cultural (religious, literary, scientific…) aspects 

of your civilization. Remember the advice from last time: you are responsible for the main points of these 

chapters but read intelligently, and skim portions that are not helpful.  Lightly peruse the above chapters and 

prepare a presentation for your colleagues on Wednesday.   

 

Your Wednesday presentations must address the question “What cultural and intellectual paradigms 

characterize your society?”   

 

This question has many components, but only answer the ones that are relevant and coherent… 

 

 Which religions and mythologies were practiced or construed by your civilization?  What do these religions 

and myths say about your society?  How did religion and myth impact your society in return? 

 What was the extent of science and/or philosophy in your civilization?  How did science and philosophy 

impact the rise and fall of your civilization?  How did they affect people’s daily lives? 

 Teach us about your civilization’s proficiency in writing, scholarship, literature, and art.   

 Think about how you would define your civilization’s “culture” – i.e., which principles, belief systems, and 

practices exerted a defining influence upon your society? 

 Relate all of the above factors to some of the technologies and materials used in your society. 

 

Read/skim the assigned chapters with the above questions in mind.  Take notes as you read, and refer to exam 

question three below, since it too relates to these readings. 

 

 

2. Locate and read some additional readings related to your civilization as needed (i.e., optional) 

 

We strongly recommend that you consult the relevant library reserve books and internet resources in order to 

augment your understanding of your ancient civilization. We expect you to spend at least three hours on history 

readings this week, so if you have time after finishing the above chapters you can use your excess time pursuing 

additional sources. Choose sources that contribute to your presentation and help you gather information 

[statistics, quotes, anecdotes] for your paper (see exam question three below).  At this stage additional sources can 

clarify your understanding of the context or material science in your project. Finding them now allows you to 

incorporate analysis of them into your paper’s topic and overall outline.  



 

 

 
DUE DATE:  Wednesday, February 20, start of class 

 

We will start presentations at 3:03 PM, and we’ll finish on Thursday.  Presentations must meet all of the following 

guidelines: 

 

1. Speak for no more than 15 minutes per group, then take questions for 5 minutes. 

2. WATCH THE TIME!  PRACTICE YOUR TALK!  We will time you and mark you down if you run too long. 

3. Use images, charts, or visual materials to make this more engaging. 

4. Clearly situate (introduce) your presentation at the start.  Offer us an overview and some guiding questions 

so we know what to expect. 

5. Focus your presentation: this cannot be a random mishmash of information, but instead should aim at 

several common issues or questions, including interesting conclusions. 

6. Make sure you include some analysis in this talk.  You are not only here to tell a story (though good narrative 

technique is essential) … make sure you have a goal and a take-home message. 

7. Everyone needs to participate, though you may not all have an equal amount of speaking time.  If some of 

you speak more than others in some weeks we will expect the quieter people to have a larger speaking role 

next time.  Also, people with reduced speaking roles should definitely play a large part in designing the 

presentation and in answering questions. 

8. Feel free to suggest discussion questions at the end of your talk. 

 

 



 

 

  

DUE DATE:  Saturday, February 23, 7pm (unless we change it…) 

FORMAT:   Send a group email to both Juliana@olin.edu and Robert.Martello@olin.edu.  

  Email subject: TeamName_Exam4 (eg: ZizzleTwizzle_Exam4) 

 One per team 

 MS Word Document, filename: TeamName_Exam4.docx 

 cc your teammates so everyone has a copy  

 

INSTRUCTIONS:  

  Examination questions are graded and count towards your course grade as shown in the “Grade 

Breakdown” table in your syllabus. THIS IS A TEAM EXAM: finish all sections as a group and submit only 

one email to both instructors.

1. “FINAL” OUTLINE: In exam two, you came up with an outline for your paper. Last week, you generated a 

thesis statement. As a team, merge the two together and make edits that result in a “final” outline that will be 

the basis for your paper, include information on how you plan to tackle the paper as a team.  
 

2. MATERIAL SCIENCE DATA:  As a team, you should generate as many figures as you have people on your 

team of the material science research you’ve been doing. Write captions that you would potentially use when 

putting them into your paper, and write a brief one paragraph annotation to supplement the caption and 

elaborate on how you would integrate this into your paper and how it would be useful to your analysis. You 

could, for example make figures from your SEM micrographs, Instron stress-strain curves, impact energy 

curves, DSC curves, scaled and labeled pictures of your setups, etc. Your captions ought to stand on their 

own as a description of what the figure shows, but they do not need to analyze it. This is a good opportunity 

to generate content for your paper, identify analysis you need to do, and figure out how you will support it. 
 

3. INSERT YOUR EVIDENCE INTO THE “FINAL” OUTLINE, INCLUDING EVIDENCE FROM THIS 

WEEK'S READINGS: Create a copy of the completed outline from question one and paste your supporting 

evidence into it (do this for all of the evidence you found or generated individually and as a group).  By this 

point you should have amassed a number of historical and modern citations as answers to the past three 

exams (even exam one generated evidence for your paper) AND you should have some citations from this 

week's readings -- Social Construction of Technology, Ancient Civilization Readings, MatSci new material, 

and The Hunger Games.  You should now have a solid understanding of materials science theory as well as 

some (or all) of your experimental results from your material testing, and the materials science information 

from question two above. This all counts as evidence, and much (but not all) of your gathered evidence needs 

to find its way into your paper. Take all of your relevant citations, your relevant materials science concepts 

and theory, and your experimental data, and insert them into the proper places in your outline. If you have 

information that is not in its finished form you can substitute a placeholder for that piece of data, i.e., 

(***insert stress strain curve three here*** or ***insert annotated image of the polyethylene structure here***). 

Do not take any time to convert these pieces of evidence into complete sentences or polished figures and do 

not make them continuous text at this point, simply copy and paste them into the correct place in your 

outline. The only figures that should look close to finished are the ones that you generated for question two 

above. Remember that you should be doing all of this to a clean copy of your outline.  

 

  

mailto:Juliana@olin.edu
mailto:Robert.Martello@olin.edu


 

 

4. ASSESS YOUR STATUS: As a team, make yet another copy of the “clean” outline from question 1 above, and 

color code it to reflect your assessment of your current status: 
 

a. Which sections are strongest? Hopefully some of your sections or subsections are well thought out and 

solidly supported with evidence, just waiting for you to write them up. Color all strong sections green, 

because these are green lights. 

b. Which sections are incomplete, but coming along? Some sections are probably in the right place and 

make a lot of sense, but you may be missing something: perhaps you need additional supporting 

evidence or you are awaiting experimental results that should not pose a major challenge. Color these 

sections blue because blues music is pensive. These are not crises at this point because you have time to 

finish your work. We just need to make sure that you focus on turning blue sections green as soon as 

possible, in order to leave plenty of time to write everything up at the end. 

c. Which sections are poorly conceived, lacking in evidence, confusing to you, or stressful in some way? 

Color these sections red, and formulate a plan of attack that includes a list of actions that you will take 

(with a prioritization of the most important ones) to ensure that you cross the finish line.3  If you like, 

your plan can include things like "Ask Juliana for help" or "drink tea with a local expert." 

 
 

5. OPTIONAL EXTRA CREDIT ASSIGNMENT: ONE+ PAGE ROUGH DRAFT. If you are bold, crazy, or a 

direct descendant of Chewbacca, you might like this.  If your team would like to receive a small (but 

meaningful) amount of extra credit, you can write at least one and a half pages of your paper and indicate 

where it fits into the outline.  This is a rough draft in the sense that you are allowed to revise it, but it should 

not read like a rough draft -- to make the assignment worthwhile you have to write up the text as if it was in 

finished form.  The rough draft will give us a chance to comment on your writing style, use of evidence, and 

organization prior to the final due date… and of course it allows you to get some of the paper finished early.  
 

                                                           
3 FOOTNOTE FROM A PRIOR STUDENT: This is another chance to go beyond Juliana and Rob’s assignment. I urge you to use Word’s 

commenting functionality and add a note for every paragraph, justifying to yourself what is already present, or needed, or lacking that gave it 

whichever color. This will make section C easier to answer, and when you come back to it, you’ll understand what you were thinking before, 

and know what you identified as weak spots for what reasons. 



 

 

 

Textbook Problems 

1. Engineering Materials 1, Q9.1 

2. Engineering Materials 1, Q9.3 

3. Engineering Materials 1, Q9.4 

4. Engineering Materials 1, Q10.1 

5. Engineering Materials 1, Q10.5 

6. Engineering Materials 1, Q10.6 

 
 

Open-Ended Problem: 

In this week’s readings we learned about strengthening mechanisms in polycrystalline materials. Awesome. 

Now, if you were to look at the current MatSci literature (or listen to my colleagues at UC Santa Barbara), you 

would find that lots of people are spending lots of time trying to make single crystal materials. Check out this 

article from MAKE: Skill Builder Advanced Materials on single crystal superalloys, their fabrication and their 

uses.  

 Why do you think microchips and other semiconductor devices require single-crystal materials?  

 Why do single crystal metals require superalloys? 

 What makes nickel so important in this work? 

http://blog.makezine.com/2012/01/16/single-crystal-superalloys/
http://blog.makezine.com/2012/01/16/single-crystal-superalloys/

