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The purpose of the Formula SAE suspension is to design and implement a usable suspension to excel in the three tests at the Formula SAE competition.  These test include a drag race, a tilt table test, and a high performance road course.  The specifics of these three tests were previously described in the project scope.


In order to achieve success in the design project the team needs to research possible solutions to designing an effective suspension, apply the knowledge gained from this research to design the suspension, test the loadings and abilities of the suspension, and improve on the design based on these tests.  Components of the front and rear suspension needed include upper and lower control arms, shock absorbers, springs, sway bars if necessary, application of the brakes and steering setups to the suspension design, as well other components specific to the vehicles individual needs.

Control Arms (upper and lower):

· Material selection here will be based primarily on the weight and strength of the material
· Material Selection also based on its ability to be securely coupled or joined to itself as well as other materials
· The team must also determine the optimal geometry of the control arms to both support the race-weight of the vehicle as well provide optimal performance
· Secure mounting of the upper and lower control arms to the carbon fiber body of the vehicle for the front suspension and the steel frame in the rear suspension to ensure optimal travel and load control
· The design of the control arms must also include maximum adjustability in order to tune the suspension for a given task at hand
Shock Absorbers:
· Research and selection of the shock absorbers in the vehicles suspension will be based primary on the aspects of adjustability and the shocks ability to control the movement of the vehicle during both compression and rebound

· Must determine how the shocks will affect both the sprung and unsprung weight of the vehicle to allow for optimal clearance of both the vehicle and the driver, and well as optimal suspension performance

· Testing of the vehicles suspension for the given loads the vehicle will endure in performance situations will help the team determine the proper dampening rate the selected shock absorber must have, as well as the optimal ranges of adjustability the team desires

Springs:
· Spring research and selection must be done in collaboration with the shock absorber research and selection as these two aspects of the suspension work hand in hand

· Springs must be able to support the vehicle in at a stand still, as well as during straight-line acceleration, braking, and corners in order to work with the shock absorber to allow for maximum traction and optimal ground clearance, and reduce body roll, dive, and squat

· Mounting of the selected springs must also be determined as there are many options available such as “coil-over” type setups to allow for compactness and adjustability, or mounting the shocks and springs separately

Mounting:
· Rear suspension of the vehicle will be mounting to a chromoly tube frame using conventional methods such as welding tabs to the frame and mounting the suspension pieces to them using bolts and spherical rod ends to allow minimal deflection and maximum adjustability and angular travel

· Front suspension will be mounted to the carbon fiber and aluminum composite body of the car

· Team must research and determine an effective way to accomplish this to allow for maximum strength at the connection, ensure that the carbon fiber body doesn’t collapse within itself upon loading, and also allow for maximum adjustability and angular travel as well

Misc Needs and Considerations:

· Steering, braking, and drivetrain systems must be considered in suspension design

· Team is not responsible for designing these systems, however there application must be taken into effect upon designing a usable suspension since they are physically located very close to and work hand in hand with the suspension setup

· Design and mounting of the control arms and shock/spring combinations must allow for adequate clearance for both the braking and steering systems, as well as the driveshaft setup, to ensure that all the systems act together as a unit to provide optimal performance, as well as ensure that the suspension, steering, braking, and drivetrain systems do no infringes upon each other as well as the driver

· By researching and designing something such as a front adjustable wing to both apply downforce to offset the extremely lightweight vehicle front, as well as to protect the front suspension from objects such as cones as the vehicle performs on a race track

Sway Bars (anti-roll bars):
· Team must also determine is the vehicle could benefit from the application of a front and/or rear sway bar

· Anti-roll bars help control body roll of the car during cornering

· If the shock/spring combination can effectively control these aspects of the vehicles performance, that the idea of a sway bars can be dismissed because they will only add weight



Researching and designing based on these needs above will ensure that the team designs a usable and optimal suspension for the Formula SAE car.  This suspension will have the needed adjustability to be altered to differing race conditions, the strength to withstand the high stresses of a race environment, and as well as the ability to control the vehicle in the all the applied to test to ensure maximum performance.
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