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What is our Progress? 

The WPI Formula SAE Team has been hard at work 

over the past few months designing their race car 

for competition in May 2009.  At this point many 

major decisions have been made.  The team first 

needed to determine what wheel size would be 

used. Wheel size dictates many other aspects of the 

car and it is good practice in vehicle design to start 

at the ground and work back into the rest of the 

vehicle.  A decision matrix was used to determine 

whether a 10 inch or 13 inch wheel would be more 

advantageous. Various parameters such as availability of tires, 

tire data, packaging constraints, mass moment of inertia and 

overall weight were used in the matrix.  From this, the team 

determined that 13 inch wheels would be the best for their 

application. 

During the summer, a 2008 Yamaha Phazer snowmobile was 

purchased. The snowmobile was dismantled to remove the 

engine which will be used in the race car.  The use of this 

engine presents several unique challenges.  These are being 

tackled with collaboration from Formula SAE teams at other 

colleges.  However, the engine also has many distinct advantages over the more common 600cc 

motorcycle engines used, including lower weight, smaller size, and a continuously variable transmission. 

The front suspension will be a traditional "double wishbone" setup.  This suspension type offers a large 

amount of adjustability and is well suited for our car.  A front view, two dimensional sketch was made in 

SolidWorks to analyze how the suspension geometry changes throughout its range of motion. A 

rendering of the front suspension is shown below.  



 
 
 

The rear suspension will be a simple swing-arm 

style solid-axle design.  This was chosen over 

the more traditional double wishbone setup as 

the team feels it will result in a lighter and 

simpler car.  However, just like the Phazer 

engine, this design presents new challenges. 

Tying the suspension, power train, and all other 

systems together is the frame, or chassis.  

Working with packaging constraints, suspension 

geometry, and dimensions dictated by the 

rules, the team designed a preliminary chassis.  

To check manufacturability and fitment, a 

mock-up chassis was built, shown below. 

Several changes were made to the frame to aid in 

driver comfort and engine placement, and a new 

chassis iteration was designed, shown below.  

The team intends to build a second mock-up 

chassis. 

Where are we going? 

The next challenge in designing the car is to tie the 

different systems together.  Wheel uprights must be 

designed to tie the front suspension to the wheels.  

The engine mounting system must be designed.  

When all chassis dimensions are known, the body can 

be designed. Designing a racecar is an open-ended 

challenge, and the team members must use their 

ingenuity and creativity to devise practical solutions. 
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