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* What are the Problems?
* What are the Constraints?

The
Engineering
Design
Process

2. IMAGINE

© Brainstorm Ideas
© Choose the Best One

5. IMPROVE

« Discuss What Can Work Better
* Repeat Steps 1-5 to Make Changes

4. CREATE

* Follow the Plan
© Test It Out!

3. PLAN

* Drawa Diagram
« Gather Needed Materials




Simple Engineering Design Challenges--Collay 2015
Build a Cube

· Build a cube with 10 cm sides

· Use only straws and paperclips

· All materials should be recyclable, develop a checklist of criteria

· Design and build your model

· All angles must be within +/- 5 degrees and sides must be within +/- .5
Optional--Test for strength, how many books can it carry?

· Share with others your data, methods for use of paper clips

Build a Tetrahedron

· Many carbon-based molecules are tetrahedrons.  We need simple models of a tetrahedron, each person should make their own.

· Using any of the materials required make tetrahedrons the same dimensions--group decision--but no large than 10cm. The models must be strong enough that you can play catch with them.

· Use the materials to build your tetrahedron and then build larger units by combining four smaller tetrahedrons at a time to form larger tetrahedrons

· Build and test your model, think about making simple connections

· All tetrahedrons should be the same size--within 5%

· Make larger tetrahedrons by combining four at a time--Keep going

Build a strong structure

· What is the strongest/lightest recyclable structure that can hold a known weight 10 cm off the ground?

· Each structure must hold at least one medium-sized textbook for at least 10 seconds

· Use any materials from the design kits.  All structure need to be recyclable so minimize waste and make sure they can be completely disassembled.

· Build your model

· Test your structure to meet the minimum criteria.  Then compare weights--the lightest structure that meets the criteria wins the challenge

· Share the structure and note characteristics that have in common

Build a Bridge

· We want a light, strong and portable bridge to span our river as needed, We need you to engineer possible solutions

· The bridge must be as light as possible--for transportation, strong enough to hold 140g (5 ounces), and portable--no attachments to the span.  The span is 20 cm and the bridge must not defect more than 1 cm when the load is placed on the bridge

· Use straws, paperclips, cardstock and tape.  The bridge should have wheels at both ends attached to axles for portability/towing.

· Build model that meets the above criteria thinking about your strength to weight ratio.

· Develop a design checklist for the above criteria, and any others you may wish to add

· Presentation--test each bridge to complete failure--beyond the design load criteria.  Calculate the strength to weight ratio. (weight held/weight of bridge)

Build a Tower

· Need/Problem

· Resources/ constraints

· Methods/Research

· Model/Design

· Testing/metrics

· Presentation

Build a Canyon viewing structure (or something else novel)
· Need/Problem

· Resources/ constraints

· Methods/Research

· Model/Design

· Testing/metrics

· Presentation

Materials for Engineering Kits
Zombie Straws--cool name

Popsicle sticks--most craft stores, sometime called craft sticks, cool colors
Paper clips--both sizes fine

3 x 5 cards--or any stiff paper, thin cardboard

Tape--masking is strong and easier to manage, duct tape is fun but messy

1/4" dowels

Scissors

