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The design process for the overall vehicle began with addressing how to
get power to the front two wheels. The drivetrain team entered the
research phase by selecting three different solutions, a hydraulic system,
a driveshaft system, and a chain drive system. The chain drive system
was selected through a trade study of the three systems. A straight-line
simulation of the vehicle was created using the added 4-Wheel drive
components. This simulation would dictate many of the major
requirements for the entire vehicle because it would fix the gear ratio.
The simulation showed that at a gear ratio of 8:1, the top speed would be
limited by engine power and not by RPMs, and the vehicle would
achieve a 1001t acceleration time of 4.106 seconds.

BRAKE BIAS

The design of the steering system encountered many
packaging and system integration hurdles. The
packaging of the front differential, CV axle, brake,
and gas pedal made achieving the optimal geometry
challenging. The minimum turning radius achieved
was 7.48ft after considering all these subsystems.
The combined Ackerman geometry and turning
radius should aid in the vehicle's maneuverability.
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The electrical system developed a DAQ system to
collect steering and handling data. A steering sensor
is used to facilitate measuring the steering angle,
which measures the wheel angle and rate of turn.
Pressure transducers combined with accelerometers
and a GPS module are used to characterize the new
handbrake system and determine if the handbrake
improves the vehicle's maneuverability.
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To improve the steering and handling of the vehicle, a brake bias system was

The front and rear suspension had major modifications due to the 4-wheel drive system.
The shock placement had to be moved from the bottom A-arm to the top A-arm for the front
suspension to make space for the new axles that provide power to the front two wheels. The

added. The dual cylinder handbrake allows for application of the brakes to either
of the front wheels in order to pivot the car about that wheel in a tight turn.

CONCLUSION

? packaging of components presented many obstacles. The chain drive for the four-wheel
drive system required every subsystem to consider its design to maintain the steering and
handling we achieve in our two-wheel drive vehicles. The steering system had to
package its rack and pinion next to the front differential while maintaining a specific
turning radius and Ackerman geometry. The suspension system had to integrate CV axles
into the front suspension; the rear suspension had to maintain geometry while having
_ asymmetrical half-shafts. The brake system developed an entirely new system that will
" TS bias the front wheels to make hairpin turns. The electrical system will provide data to
REAR DRIVE

SPROCKET

BIAS

DIFFERNTIAL  HANDBRAKE

and built a first of its kind four-wheel drive vehicle.

The vehicle's overall design and decision-making focused on maintaining the vehicle's &
handling and maneuverability while driving all four wheels. The system integration and §

each subsystem so they can validate their designs. This Baja SAE team has developed = 5>

rear suspension had to accommodate the rear sprocket attached to the gearbox; this caused
the half shafts to be asymmetrical to maintain the correct kinematics without collision.




