EDC Lecture 5—Steve Jacobson:  Prototyping Q & A

Options for Quiz Questions

1) (JCA) Diagrams of a Hardinge lathe and a Bridgeport mill.  Label the parts.
2) Describe the process your team should follow to select appropriate materials for your final prototype

· Assess materials-dependent requirements and specifications for your designs.  List them.

· Research competitive and model designs—determine what materials they use.  Do they meet your requirements and specifications?

· Review materials available for your project through EDC-approved sources—examine prices, characteristics of the material, etc.

· Make preliminary evaluation of needs and time frame for machining and construction.

· Arrange interview with shop specialist.  Come prepared with proposed list of materials and methods for construction.  BE OPEN TO CRITIQUE & ALTERNATIVE SUGGESTIONS.

· Revise plans.  Review requirements and specifications again.

· Place order for materials.

3) (SJ) Team 52-6 has to build a widget that meets the following requirements and specifications:  Must be:  strong enough to support a 100 lb. load, rain/snow/sunlight resistant, big enough to contain two loaves of bread.  Preferable but not essential: weighs less than ten pounds, electrically non-conductive, relatively inexpensive

Explain which of the following materials they should consider using and which materials they should rule out, giving reasons for your decisions.

a)  aluminum

b)  polypropylene

c)  cast iron  

d)  stainless steel

e)  marine grade plywood

f)  fiberglass reinforced epoxy composite

g)  carbon fiber reinforced epoxy composite

h)  Titanium

i)  structural foam

j)  reinforced concrete/ferro-cement

k)  polycarbonate

Any of these materials can be strong enough, if used properly.  

Cast Iron will rust in rain or snow.  Polypropylene and polycarbonate will degrade in sunlight, (UV radiation,) as will the two composite materials to a lesser extent.  The structural foam may also be susceptible to UV degradation.  Aluminum, cast iron, stainless steel, titanium, and carbon fiber are all electrically conductive.  Cast iron will be much heavier than desired.  Reinforced concrete will probably be too heavy, though ferro-cement might be made light enough, with a bit of creativity and good engineering design.  Stainless steel, carbon fiber reinforced epoxy composite, and Titanium will certainly be more expensive than desired.

The marine grade plywood may be the best material for meeting all of the requirements, though it will probably need some protection and proper engineering to protect it from long term exposure to water, whether it started as rain or snow.  Ferro-cement might also work effectively, as could structural foam, but the foam might require large production numbers to justify its use.

[Kathleen, is that complicated enough?  Would you want  (Me?!) to develop a chart with material properties for the students to use, since they won't know much of anything about these materials?  Would you want to assign priorities to the different requirements/preferences to let students say "This is adequate if it's not a vital requirement, though not if it is."]

4) Describe at least four basic practices all students must follow to help ensure shop safety.

· Wear protective eyewear

· Wear close-toed shoes

· Tie back hair

· Remove jewelry / attire that has potential to be caught in a machine

· Clamp material to be drilled

· Talk to/Consult with a shop specialist before attempting to use equipment with which you are unfamiliar or uncomfortable

· Clean off machines and return to neutral / safe positions after use

· Return tools to designated locations after use

· After hours, use the “buddy” system in the shop

· Don’t eat magnets

5) The following e-mail is one student’s attempt to place an order with the shop.  Explain what is wrong with it in terms of clarity, courtesy, and completeness:

Re:  orders

hey steve,

we need a sheet of polycarbonate, 2 big funnels, and an alternator for a 1998 GMC truck.  We need them by tomorrow afternoon because our team can only get together to work this weekend so email us to let us know when they’re in.  Can you tell us will the shop have extended hours tomorrow night because we’ll need some help with the milling machine.

Student 

SOLUTION:

· Vague subject line 

· Inappropriate salutation

· No specification of team or project

· No source, part numbers, or prices for items

· No rationale or plan for choice of materials

· Poor grammar

· Ignorance of the shop schedule

· Ignorance of appropriate time frames for placing orders

· Ignorance of appropriate time frames for constructing a prototype

· No thanks or courteous close

Possible Questions for Quiz #5

List the methods you will use for recording results at your user test session, explaining your rationale for each method.

List the questions you will ask at your user test sessions to get demographic information, explaining the rationale for each question.

Explain why in writing up your user test results it is important to include the duration and conditions of the test sessions.

What is the difference between user testing and performance testing?  Explain two reasons that performance testing might be done instead of or in addition to user testing.

The formal documentation of test results consists of four parts.  List the four parts and explain what kinds of information go into two of them.

