Design Challenge
Hydraulic Pick N’ Place
TDJ20I/TDJ3MI

CHALLENGE

Your design team has been approached by the Government of Ontario to design a robotic crane prototype capable of  moving hazardous waste barrels from one area to another.

In order to prepare for this challenge,  you will be completing a series of sub-tasks and labs in order to understand, and be able to apply the properties, terminology, and working concepts of mechanical movement, simple machines, and Fluid Power in the design of your prototype.

CRITERIA – PARAMETERS

Your Prototype Robotic Crane final design must incorporate the following components:

· At least 2 Simple Machines (gears, levers, pulleys etc.) 
· At least one hydraulic or pneumatic component 
· A vertical movement of at least 100 mm 
· A horizontal  movement of 150 mm from the middle position to the right and left 
· All control systems\devices for your crane must be attached to the base 
· Must be able to lift an object a suggested 450 mm and move the hazardous waste barrels accurately from one location to another. 
· Be at a scale of 1:20 – weight proportional
· Have the abilith to rotate the tower/base 360 degrees (base does not need to move – raadially or laterally)
· Utilize a system of pneumatic/hyraulic nature.
· NOT change shape – deflect, twist, distort – more than 5 mm in any dirction on application of the load
PERFORMANCE INDICATORS

1. Work directly with the forces inheret in a structural system
2. To experience problem- solving through an empirical approach. (i.e. experimentation, observation, conclusion)
3. To evaluate one’s intuitive understanding of structural behaviou against structural theory.
4. The student will identify the forces that act upon structures.
5. To apply knowledge about structures, materials, fabrication, mechanisms, energy and function to your design.
6. To apply principles of pneumatics/hydraulics in the solution.

PROJECT REQUIREMENTS

· Working Prototype
· Sketches – Thumbnail, Assembly, Detailed
· Design Brief – Sketches
· Engineering Log
· Technical Drawings – Assembly Drawing – Detailed Part Drawings
· Technical Report – See Appendix

MATERIALS

Your Robotic Crane must be designed and constructed using the following materials (subject to change):

· jinx wood  - 5 mm x 5 mm/popcicle sticksAny other materials MUST be approved by your Instructor
Your Team will be presenting all components of this challenge, demonstrating your prototype and reflecting on your research, design and construction process.


· pulleys, gears
· 1 wooden base
· glue, fasteners, etc
· wooden dowel	
· syringes and tubing
· one determined object for lifting


CONSIDER

· bridge/tower structures
· pneumatic systems/principles
· hydraulic systems/principles
· types of pulley systems
· simple machines
· basic robotics (wrist, arm, gripper)
· use geometric shapes for design
· compression is a pressing force
· tension is a pulling force
· less material is best
· [bookmark: _GoBack]consider amount of material
· cantilever principles – forces acting in opposite directions


EVALUATION
· The following criteria for the refined solution will be used for its final evaluation:
· Design sketches	10
· Final technical drawings & Sketches	25
· Product design
· Gripper	15
· Vertical motion	10
· Lateral motion	10
· Control panel	5
· Statistical charts and engineering logs – ongoing	25
· Technical Report and Test Results	35

TOTAL	135


Your Robotic Crane Prototype will be evaluated on its ability to perform accurately and effectively, as well as the amount of materials used.
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