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Objective Statement

Project Overview

Cal State LA Baja SAE i1s a student-run team that designs and builds an off-road Our objective 1s to improve on areas where issues occurred during last year's
vehicle to compete in the annual Baja SAE competition against universities competition. Here are the following systems that had issues:
worldwide. - Differential - Steering
In these competitions, they must follow rules and regulations made by the SAE - Upright - Disconnect
Baja Organization while creating a vehicle that is reliable and functional. - Wheel Hub - Tensioner
The differential 1s what allows the Baja car to turn and transmit power to the Steering is crucial to the car's mobility and stability. Because of this, new tie rods
ground. In off road applications the differential helps maintain tire traction when were needed to improve the vehicle's stability and tire angle since our car had an
driving over uneven terrain. The main issue was that the current differential did uneven length for the tie rods, causing unwanted toe out for our right front tire.
not have a disconnect system and was not operating smoothly. A trade study was AV s Tie Rod Measurements "
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Upright Disconnect

The upright gives the vehicle's brake system, steering system, and suspension all a | | During BAJA events, the terrain can change from steep hills to tight turns,
place to converge while also giving the wheels a place to be mounted on to. requiring different handling at each moment. A disconnect mechanism will enable
SIESs Test N the vehicle to adapt to varying conditions by alternating between 4WD and 2WD,
HEE optimizing its performance based on the current terrain. Our potential system had
The previous upright was limiting certain restraints because we operated from a chain drive system. Therefore, a
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Wheel Hub Tensioner
The wheel hub is a crucial component in the wheel assembly that is responsible A tensioner 1s a mechanical device used to maintain the proper tension on the
for holding the wheel, brake rotor and connects all these components to the chain drive system. It was discovered during competition the internal threads
steering system. stripped that lead the chain to slack, vibrate and power loss.

The goal 1s improving the current design in durability while maintain similar
dimension and material. We decided to increasing the bolt size which led to
enhancing the fatigue life of the internal thread. We made the tensioner with larger
bolt sizes and tested for endurance on the baja car.
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* The objective was to improve hub
performance across three loading
scenarios — weight, turning, and
braking forces.

* New hub design showed improved
performance across all categories. [acfsisers b
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Original Hub 2.906 0.2161

Hub Design 2 3.124 1.811




