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Department of Mechanical Engineering and Materials Science

Rice University

MECH 401 – Mechanical Design Applications

Semester Project - Spring 2008
Topic: MiniBaja Gear Failure

Background 

In June, Rice SAE competed in the Midwest MiniBaja competition in Ohio.  During the endurance race, the input pinion gear failed in service due to a serious impact load.  During the race, the brake line came loose while the car was airborne over a “mogul”.  In the subsequent impact, the driver’s momentum causes him to go forward depressing the brake and accelerator pedal.  The result was that when the rear wheels impacted the ground the entire gear train was turning at full speed (the engine is governed to 3600 rpm).  The tires grabbed on impact and gave a severe load to the entire gear train.  The smallest gear (the input pinion gear) broke into several pieces (see pictures).

Project

The project relates to research and analysis of the failure of the gear train. In your report on the failure include the following:

1. Background on the geometry of the MiniBaja drive train components. List of gears with specs. 

2. Description of the loading on the gear train and use diagrams to illustrate the loading on each gear.  Determine which gear is most likely to fail 

3. The magnitude of the impact load on the gear that failed. 

4. The maximum loading that the failed gear could withstand without failure (assume the material is a 0.4 % carbon alloy steel and is heat treated) 

5. Different designs that might have avoided the failed gear problem.  Show sketches and analysis to support your ideas.

6. References for equations used, etc

Suggested Schedule:
· Item 1  Background and Specs --- Tuesday, April 8, 2008 

· Items 2 and 3:  Loading and impact load ---  Tuesday, April 15, 2008 

· Items 4 and 5:   Max. loading and other designs ---  Tuesday, April 22. 2008
· Final Report:  due Friday, April 25. 2008 (5:00 PM)
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