
 

 

 

Hello again. Welcome again. We know what you’re thinking. WAD2 was the one of the best 

experiences of your life. You’ve lived the dream, drank the Kool-Aid, and reached the pinnacle of 

learning. Life is good, so how could things possibly get better?  Well, my perspicacious friend, let us 

introduce you to WAD3. We’ve been holding off for a while, waiting patiently for each of you to 

achieve your full potential, because WAD3’s mystical powers are not for the inexperienced. WAD3 has 

a way of inducing a transpersonal state of joy, insight, harmony, creativity, and euphoria. Like solid 

aluminum and the 80s band A-Ha, WAD3 is pure, embodied energy.   

This week is Sustainability Week. For easy navigation, the numbers on the left-hand side will take you 

to information about that assignment. 

 

# Due on Type of Activity Details 

1 M, 2/11, class Sustainability reading Engineering Materials 1, chapter 2 

2 M, 2/11, class Sustainability reading Paradigms Handout 

What is Sustainability Anyway? 

Global Sustainability: A Nobel Cause, chapter 1 

3 W, 2/13, class Workshop Thesis workshop 

4 R, 2/14, class Reading adventures History: choose your own adventure (CYOA) 

MatSci textbook of your choice, CYOA 

5 S, 2/16, midnight Exam Exam 3: Director’s cut 

 



 

 

 

 
DUE DATE:  Ongoing 

This week we will be asking big questions about your modern artifact... big questions to do with its 

sustainability. You will consider the materials that your artifact is made from, the processes used in 

making the product, and the environmental costs of these processes. You will use a most wonderful 

tool – the CES EduPack – to learn about the materials in your artifact and to identify alternative 

materials that would be more sustainable.  

 

On Wednesday we will have a thesis workshop where you will work with your team and develop the 

main thesis for your paper.  Let's lock and load. 

 

Paper progress: thesis submission, submission of body paragraphs that use evidence, and more evidence gathering. 

 
DUE DATE:  Monday, February 11, start of class 

Engineering Materials 1, Chapter 2 (pages 15-26): The price and availability of materials  

 

This is a very good… nay, an excellent introduction to our sustainability week. As you read through 

this short chapter consider: What is sustainability? Why is sustainability important? How does 

sustainability affect us as designers and engineers? From a materials science standpoint, what factors 

affect your material choice for a given application? How does sustainability come into our material 

selection criteria? 

 

Consider your artifact and the materials therein. Is this a sustainable product? 

 

These questions are just food for thought for now but will be revisited throughout this week. Feel free 

to jot down your thoughts so you have them handy, though.  Hey!  This would be a great time to utilize 

your journal… and don't forget to decorate the cover! 

 

Also, watch this video on the definition of sustainability. Do you agree with them? Is there something 

you would add? Subtract? 

http://www.youtube.com/watch?v=B5NiTN0chj0


 

 

 

 
DUE DATE:  Monday, February 11, start of class 

 Read the Paradigms Handout (Rob Martello summary of a Thomas Kuhn book, about three 

pages).  This is a recap of the material that Rob presented on day one… we will not discuss it 

but it might help you create your thesis this week.  DO NOT answer the discussion questions at 

the end of the handout, they are thought questions only. 

 Read “What is Sustainability Anyway?” (Prugh and Assadourian)  

 Read Global Sustainability: A Nobel Cause chapter one, “Transformations of the 21st century: 

transitions to greater sustainability” (Murray Gell-Mann) 

The Paradigms reading is a recap of our day one presentation on the subject … please read it and think 

about whether it might help your paper.  We will not discuss it… been there, done that.  Man, that 

sounds dated. 

 

The second and third readings offer two takes on the topic of sustainability.  Be ready to discuss the 

similarities and differences between them, and again, think about ways that we can make use of these 

concepts in our project, throughout the semester, and in your career as an engineer.  Again, you should 

jot down any take-home messages about sustainability in your journal, not only are they directly 

relevant in the upcoming paper, but they will also be useful in projects two and three. 

 

You might wish to look at Exam3 question 3a below, and think about it as you do your reading. 



 

 

 

 
DUE DATE:  Wednesday, February 13 during class 

Discuss thesis model, have a thesis workshop, discuss evidence use… and then draft a thesis with your group! 

 

1. Read our “Thesis and Evidence Handout” on the website.  Now look over the two thesis paragraphs below.  

CHOOSE ONE of these thesis paragraphs and answer the following: 

1. Identify the first, second, and third story thesis component in your chosen paragraph (if these 

stories actually exist -- they might be weak or lacking). 

2. For your chosen paragraph, which stories are strong and which are weak?  Why? 

3. What additional detail or specificity would you add to your chosen thesis paragraph (or what 

other alterations would you make) to correct the weaknesses? 

The thesis paragraphs are: 
 

A. Open the tool shed of any modern-day landowner, push away the cobwebs, blow off the dust, and in the 

far back corner you will likely find a pile of rusted lawn and garden tools, neglected and slowly rusting 

back into the form from which they originally came.  This wasn’t always the life for the humble hoe, a 

simple yet effective earth-moving tool consisting of a long, straight handle with a perpendicular blade for 

moving dirt attached at the far end.  In millennia past, the hoe enjoyed a position at the forefront of 

technology, receiving major upgrades each time a society perfected a better material in order to keep up 

with the growing demands of early civilizations.  A few centuries ago, however, hoe technology peaked 

and became stagnant; causing it to eventually lose its perch at the forefront of technology in favor of 

entirely new agricultural inventions, marking the beginning of the decline that led to where the humble 

hoe rests today. 

B. From its humble beginnings as a conglomerate of isolated hunter gatherers to a militarily ruled 

international powerhouse, Japan has always thrived on one basic social rule.  This basic tenet was the 

concept that social order and strict moral standards are the backbone of being civilized.  This basic 

mindset led to many traditions of ritual and honor, none less important than the appearance of the 

individual as a part of the whole.  It is from these strict social standards that specific personal grooming 

and shaving norms appeared, and became an integral part of life.  While today the razor is a disposable 

piece of metal and plastic that is discarded on a whim, it was once a symbol of much more.  In Medieval 

and Early Modern Japan one’s shaving habits were defined by who one was or was not in society and 

was not simply based on aesthetic appeal as they are today.  Even though its materials and basic purpose 

have changed very little over the past half millennia, the razor has been affected drastically by our 

modern mass produced and disposable society.  Yet, buried deep inside, the razor still symbolizes social 

acceptance and stance, all embodied in a deceptively simple package. 



 

 

 

 

2. Working with your group, please craft a working three story thesis statement for your part one paper.  Follow 

the guidelines in the “Thesis and Evidence Handout.”  Go ahead, give it your best shot.  You will not be 

forced to stick with this thesis statement if your paper evolves in the days to come, but it helps to have a 

starting point. 

 



 

 

 

 
DUE DATE:  Thursday, February 14, start class 

We do not have any ancient civilization presentations due this week, but you still need to do some readin’, some 

thinkin’, some livin’, and some lovin’.  If you must prioritize, however, let’s put special emphasis upon the 

readin’ and the thinkin’.  Yeah, those are the keepers, no doubt about it. 

 
History 

Please allocate at least 45 minutes for history reading, but you get to decide how to use this time.  Your options 

are: 

 Read relevant sections of one of the ancient civilization books that you ordered way back in week one 

 Read a new and useful/interesting section of your Handbook to Life… book, as long as it is not assigned in 

the next two weeks (consult the POPO, page 6) 

 Read one of the additional information sources listed at the bottom of page 2 of the POPO (I am a 

particular fan of the JSTOR article search engine on our library web site) 

 Locate an additional source related to your ancient or modern contextual study 

At this point I want you to choose a source that looks interesting and relevant, and read it carefully in order to 

extract useful information (take notes now, do not make yourself reread it later). 

Please read Exam3 Q3b below prior to this reading because you can take care of it early!  
 

MatSci 

Please allocate at least 45 minutes for this MatSci reading. Much like the history reading above, you get to decide 

how to use this time. Engineering Materials 2 has some pretty in-depth chapters about metals (part A), ceramics 

(part B), polymers (part C), and composites (part D). Engineering Materials 1 has chapters on fracture, fatigue, 

creep, oxidation, corrosion, friction, abrasion and wear. In addition, we have all sorts of textbooks in the lab and 

the Olin library.  

 

This is your chance to learn something that is interesting to you and that will help you with your project. Possible 

issues you can address through this assignment are: 

 

 I’m working with a type of material that we haven’t read much about yet; can I please have some more 

in-depth reading? 

 My team is planning to do some advanced materials testing; I want to understand this testing in more 

detail. 

 We have identified material properties that are important to our artifact. I want to understand how 

materials scientists think about these properties and how they are measured.

 

You get the idea. You and your teammates should identify a number (equal to the number of people on your 

team) of areas that are relevant to your project and read up on them; it’s time to divide and conquer! 

 

Take notes and identify the most relevant information; please read Exam 3 Q3c and Q3d prior to this reading…  

 



 

 

 

  

DUE DATE:   Saturday, February 16, midnight 

FORMAT:   One email with a single attachment to Juliana@olin.edu and Robert.Martello@olin.edu.  

  Subject:  TeamName_Exam3 (eg: ZizzleTwizzle_Exam3) 

  Filename:  TeamName_Exam3.docx  

 

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.  Please work on this collaboratively with your project team, and submit one 

email for the entire team. You may work on this as much as you like, but we’ll plan to devote 

some class time to working on this exercise.  

 

Estimated time for this entire exam: 4-5 hours, divided across the noble and selfless members of 

your ineffable and omnidirectional team. 

RESOURCES: 

For this exam, you will need to access the CES EduPack software, which is available on several 

computers on campus. Locations are as follows: 

 

 Library. The CES software is on a lower level computer located next to the class assignments 

boxes. There is a small CES sticker on the machine. 

 Computer Lab, lower level of Milas Hall.   You’ll find the CES software on a couple 

computers in the lab.  

 Materials Lab.  The CES software is on several machines in the MatSci lab: 

 Microscopy lab, AC429. CES is on several computers connected to the optical 

microscopes. 

 Chemistry lab, AC409.  CES is on the FTIR computer. 

 MatSci lab, AC413. CES is on the computer for the little Instron. 

If you’re looking for an alternative to the CES software, you can use the Material Profiles in 

Ashby’s Materials and the Environment book.  Ashby did a nice job of including detailed material 

data for the most commonly used materials in this section of the book, so you can do some 

analysis without buying the expensive CES software.  If you decide to avail yourself of this 

opportunity, all that we ask is that your team sits together at dinner tonight, fill your glasses to 

the brim with the watery colloid that emerges from the "orange juice" spout, and raise them in 

unison in silent tribute to Ashby.  Oh, also, there’s a hard copy of the Material Profiles on top of 

the bookshelf at the front of the room in AC413.  Rock on. 

 

Holly cow that’s a lot of directions! 

So that you have time to digest it all, we’ll wait till the next page to start the exam… 

 

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


 

 

 

1. ECO IMPACT ANALYSIS  

For this question, your team will use analyze the environmental impacts of a component of your modern 

product using values in the CES EduPack software. You will then use your knowledge of your modern 

artifact’s property and performance requirements to select and analyze alternative materials choices for the 

component. 

 

a. Component selection.  Choose one component of your object for analysis. You may choose to study 

whatever component you like (e.g., the plastic handle of a knife, a bottle top, a shoe sole, etc.).  Try to pick 

a component that is interesting to your team, and potentially relevant to your project report. 

b. Processing. Identify how your component’s material is processed, e.g., injection molding, rolling, 

drawing, powder sintering, etc.  The CES software suggests a couple of common processing methods 

near the bottom of each material data sheet, and these are generally good places to start.  You can also 

browse different processing methods in CES if you go to the ProcessUniverse part of the software. 

c. Environmental impact analysis. For the material used in your component, look up the following values 

in the CES EduPack software: 

 

Property Units/Scale Value 

Embodied energy MJ/kg  

CO2 footprint kg/kg  

Recycle fraction   

Energy required for processing MJ/kg  

 

Can you make sense of these values?  Are the values large compared to other materials? Are there other 

impacts associated with the manufacture of your component that are not reflected in this list of embodied 

energy, CO2, and processing energy? 

d. Alternative materials selection.  Time to do some design work.  Think about the property requirements 

that are necessary for manufacturing, function, and performance of your component. Identify the three 

most important properties for your component, and specify acceptable property ranges for each of these 

properties.  For example, if you decide that melting temperature is important for low cost manufacturing 

of your product, and the material used in your component melts at 150 °C, you may specify an acceptable 

property range of 115 to 155 °C. If, however, the melting temperature is important for high temperature 

service of your product, you may specify an acceptable melting temperature range of 145 to 180 °C.  

e. Based on the property ranges you specified in part (d), identify one alternative material that you think 

could be used in your component and provide a reduced environmental impact but no loss in 

performance.  Note that your alternative material does not need to be from the same material 

classification, e.g., a metal may be replaced by ceramic or polymer or composite, etc. 

o The CES EduPack software provides an excellent way to identify alternatives based on property 

screening. To do this, click on the Select icon at the top of the screen. Under (1) Selection Data, select 

the database you’d like to use (typically “MaterialUniverse: All Bulk Materials”.  Under (2) Selection 

Stages, click the Limit button.  To the right you’ll see lots of properties you can use to limit your 

search. Enter some values for your screening properties, and click the Apply button.  You’ll see a list 

of materials that fit your criteria on the lower left.  If you’d like to graph the materials, click the 

Graph button under (2) Selection Stages.  This opens a New Graph Stage Wizard window, in which 

you can choose what you want as your x-axis and y-axis.  For example, you could choose to plot the 

list of materials on a graph of Embodied energy (J/kg) versus Melting Temperature (degrees C).  To 



 

 

 

get a graph of just the materials that passed your property screening, simply click the “Result 

Intersection” and “Hide Failed Records” icons at the top of the graph. At this point, you can click on 

the different material bubbles to find out what each one represents, and double click the bubbles to 

open the detailed property data sheets.  Fun! 

f. Environmental Impact. Compare your original and alternative materials in terms of the properties you 

looked at in 1c.  How did you do – is your new material better with regard to these factors? 

 

2. HOW MUCH SHOULD IT COST? 

By now we have learned that the production of artifacts (of “stuff” if you prefer) has many factors and yields 

many impacts.  The price of consumer products often fails to reflect the real costs of those products, for a variety 

of reasons.  For this question, we would like you to tell us how much your product should cost, and explain how 

you arrived at your new cost for the product.  Which factors did you include and how did you quantify them?  

Support your arguments with citations from reliable sources. 

 

3. EVIDENCE! 

OK, so maybe we lied a teeny tiny bit.  Although this is a team exam, this question is part team and part 

individual.  Feel free to coordinate with your teammates so that you do not overlap in your answers to b&c… the 

goal here is to get you to be as prepared as possible for your paper.  

a. Citations about sustainability and paradigms.  As a team, please write down a total of at least four (more 

is always appreciated) citations taken from the three common readings that we completed this week.  

Work together to identify quotations or paraphrased excerpts that can help your papers.  Recall from the 

last WAD that each citation should include the following: 

 Bibliographic information about the book, to help you when you write your report later (author, 

title, publication date, publisher). 

 The page number or numbers where you found this reference. 

 A paraphrasing (i.e., a summary in your words) of the relevant information. 

 A specific quotation if the author’s words are particularly valuable.   

 Consider using direct quotations if the author is quoting an original source.  In this case you 

should also list the original source, as in “Shakespeare said ‘Brevity is the soul of wit’ (quoted in 

Stephen Sass, p. 843)” 

b. Citations from your CYOA history reading.  Individually, please record at least three citations (more = 

happy) from the additional history readings you each completed for Thursday.  Use the same format as 

above… you know the drill.   

c. Citations from your MatSci readings. Individually, let’s try that citation exercise with some mat sci 

sources. This is so exciting!  Find at least two technical references that you can insert into your paper to 

support your analyses. The goal is to get some citations in the bag, so you don’t have to work so hard 

while you’re finishing up your paper. Include all citation information listed above in Q3a. Try to avoid all 

three sources being reference sheets from MatWeb and the likes, as a diversity of sources here will help 

you later when you need to justify your analysis. You should still write a paraphrasing or annotation to 

explain the usefulness of a source, but there is likely no need to grab a quote from a technical source. 
 


