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Introduction:  Two nonlinear systems greatly affect race car/motorcycle handling and performance: tires and suspension.  Measurement of tire and suspension systems is difficult; this project focuses on measuring vehicle suspension in race situations.  The vehicle can be a motorcycle, mini-bike, race car, race truck, tank, etc. 
Suspension performance measurement is achieved using three sensor systems:
· Accelerometers mounted to the suspension arm. 
· Non-contact displacement measurement sensors attached to the shock absorber (for geometric reasons).
· A nine-axis inertial measurement unit attached to the “rigid” vehicle body. 
Photos “quick and dirty / hack” sensor enclosures used to validate the proof of concept are shown in Figure 1. 
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[bookmark: _Ref522635812]Figure 1.  Hacked / proof of concept sensor mounts used to validate the system concept.  
Goal.  The goal is to design, develop, and manufacture a pilot, production-ready set of sensor enclosures and a set of vehicle/sensor enclosure interfaces to be used on
1. An off-road race motorcycle.
2. An on-road race motorcycle.
3. An on-road passenger car (McPherson strut/coil over and “shock absorber”) 

Tasks. 
The team will be responsible for the design of the sensor enclosures and suspension/enclosure interface. 
1. Sensor enclosures
a. Connector considerations.
b. Materials
i. ABS/Polypropylene/Nylon/Other
c. Design
i. One piece/multiple pieces
ii. Threading / bosses for mounting
d. Construction
i. Molded
ii. Printed
e. Tolerances
f. Surface finish
g. Color
2. Suspension/enclosure interface (both ends to be considered – sensor side and vehicle side). 
a. Materials
b. Degree of disassembly required of suspension component
i. Ease of installation
ii. Ease of removal
c. Effects of dirt/moisture
d. Rigidity / harmonics (critical for displacement sensor)
e. Durability / location / susceptibility to damage. 
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