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Design and Manufacture of an Electric Car

Design and Manufacture of an Electric Car  
For this project you will design and manufacture a small car powered by a DC motor.  The goal is to build a car that will deliver high pulling force and also high speed. The pulling force and speed will depend on the car body, tires, gear system, etc. 
The competition will be at 9:30 am on Saturday, Dec 5 in the Upson Lounge.  The competition should last about 2-3 hours.   Each group will be given fresh batteries on the morning of the competition.

Each group will be required to submit a short written report on the design and manufacture of the car, whose guidelines are posted online.
Objective and specifications

There will be two competitions: 1) the highest pulling force and 2) the highest speed. Smart design, aesthetics, and quality of work also count.

1. The speed will be determined by measuring the time required to travel 15 m. The rubber racetrack will be 5 feet wide, so good alignment is important.  One edge of the racetrack will be a Upson hallway’s wall; the other edge is a 2x4 board.
2. The pulling force will be measured by a load cell fixed at one end and pulled by the car from the other end. Each car should have at the rear end a standard tow hook (1 inch above the ground) to attach to the load cell.  The test will be on a rubber surface for maximum traction.

3. You will have to predict your car’s pulling force and time to travel 15m before the competition.  
4. There will also be a “tug of war” competition between the cars.
NOTE: All cars must be functional by weekend before the thanksgiving: Nov, 21-22nd.  The last five days are for final refinement only.
The DC motor, power supply and gearbox are identical for all groups and will be handed out by the TAs. The motor and gearbox are the same as those used in the motor characteristics lab, but the performance will be slightly different because a battery pack will be used in the competition. 
Only one motor will be provided, and you are not allowed to use motor which came with the gear box.
Motor Specs: 

SPEED 280 Direct Drive 6V Motor    

	
	Watts
	Volts
	Free RPM
	Load RPM
	Amps

	
	12
	6
	14.2k
	8k
	4


Each group is responsible for making OR purchasing the body, axles, wheels etc., and for assembling the vehicle.  Some materials will be available in the lab for use, others may be purchased.  Steel, aluminum, wood, paper, plastics, composites are examples of the materials you may want to use.  No Lego or other toy assembly products are allowed.   
Each group will be provided a budget of $25 to order any extra parts that are required for the design.  The ordering form to be used for purchasing parts will be posted. If you buy on your own, you’ll have to turn in the receipts (or its copy) with the report, there will be no reimbursement and it’ll be counted in your $25 allowance. Shipping cost in not included. You can make order through the following websites:

·   http://www.mcmaster.com/
·   http://www.pitsco.com/
·   http://www.towerhobbies.com/
If you order through us, you should fill in your requirements in the order-sheet provided on the website and mail it to Justin Fishbone, jaf79@cornell.edu, by 4:30pm on any or all of the following dates:
· 10th Nov.

· 12th Nov

· 16th Nov

· 20th Nov
Some Rules:
· Teams will have 3 persons each, decided randomly by your lab TA.

· Each team will be provided with a box to keep their stuff. It may be left in the design studio, or may be taken out by group members. No hoarding of material allowed, bins will be checked by TA’s at the end of lab.

· You can work in the labs and in the office hours. There will be additional office hours, posted on the website, where teams may use the design studio.  
· You may not use ‘sticky’ wheels.  This means that no tape, adhesives or other substances that cause your wheels to stick to the floor may be used.

· You are not allowed to use any chemical, ballistics, etc to power your vehicle.  Nothing should leave your vehicle, burn or otherwise create an unsafe or uncompetitive situation.
· Only wheels and treads may contact the ground. 
· The vehicle can be no longer than 2 feet and no wider than 1 foot. It must weigh between 20-24 oz. 
· The vehicle may not have stored electrical, chemical or elastic energy. Only the battery pack. Springs can be used for mechanism control.
· The vehicle may be reconfigured between the race and the pulling test.  However, all parts must be carried on board the vehicle.
· If you use the ideas from other groups, you must credit them in your conversations and in your final report.
· Your TA has the final say on all design and technical issues.  Your final design must be approved by your TA.
· Any further rules and updates will be on the website.

· Write your Team name, and group member’s name on the car!
Judging and testing:

Each team will be allowed two trials in each competition.
The project grade will depend on the final report.
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